. J[J£! 7170 7180 7,90 7^00 

ACCACATTACCATTTTCTACTCTAGTACCACCGTT ACCATTCTATTTrAT ™hi ■ -> 
ACCACATTACCATTTTCTACrCTACTACCACCC^ACC^^^A^jGA^t^q 



7151 
71SI 



7201 
7201 



7251 
7251 



TGAGGTATCTTCTAATTTGATATCTCCTA C TGCAATAATCACAGGTTTTA Majority 

^ ^220 7230 7240 7250 

nGAGGTATCTTCTAATTTGATATCTCCTACTGGAATA ATGArArrTTTXA ^Hi 
TGAGGTATCTTeTAATTTGATATCTCCTACTGGAATAATGACAGGTTT T A a909~a!2!seq 

TCGTGATATTTTTATTAGCATCTCCTAAATCC GCGTCAATATCAATGGAA Uajorlty 

Igggj - Jf™ 7280 7290 7300 

TGCTGATATTTTTATTAGCATCTGCTAAATGGCCGTCAATATCAATCGAA cohl a!2 
T C G T G A T A T T T T T A'T T A G C A T C T G C T A *A A T G -G G C G T C A A T A T C A A T G G A A ^909Zal2?seq 



TCATATGGG 



7301 
7301 



TTATAAATTT TACCAT TGTACCACCAGCCACGGAAACGATA Majority 
. 73 /° 7320 7330 7340 ^ 0 

tTaTaTc^ cohl_ai2_seq 
TCATATGGGTTATAAATTTTACCATTGTACCACCAGCCACGCAAACGATA aDOoZaia.seq 

GCCATCTCCCATT GT.ee G A CGTCTCAGTAACGCTGAAT GC G AGCCATCOT Majority 

_ 73 *° • 7370 7380 7390 7400 

7351 rppiTflfr^ ATT C-T C G C A C G T CT C A C T A A C G C T G A A T G C C A G C C A T C C T cohl a!2 seq 



7370 7380 7390 7400 

-7351 OCCA. X CTCCCA^ 

CAT AG G- A ATCACGCTCA GTAGGCTC AT T A C TTGTTTCTA ATIGCTGACCA Majority 
7410 7420 7430 ~ 7440 """" ' 7450 



7401 
7401 



7451 G 
7451 G A A G C A 



7501 
7501 



: t , f — ' , *»w /4i>U 

C At'xgSa^t'ca'c^ 

C A T A G G A A T C A CGGTC AGTAGGCTCATTACT.TGTTTGTAATTGCTGA CCA a909_al2.seq 
G A A G C A T C C A A T G C T G G C T T T C C A T C T G T A C C A A C A G C A T C AT TGCTC.T A Mainrlr v 

74 . 60 747& 7480, , 7490 , 7500 

A A -O C A t C C-A. ATGCTGCCTTTCGATCIG T A CCAACA GCAT CATTGCTGTA cohl aiE sea ■ 
AAGCAT CC AATCCT8GCm.CC AT CTGTACCAACAGCATCATTGCTGTA Sdtal^ 

, T AT A A T A T C A T A A TCT CC ACCCTTTCC C CA AATA-GCTCTT AA ATTCATAT Majority 

' 75 . 2 ° 7530 7540 7550- 

ITf™^^^ cohl._ai2.seq 
T A T A A T A T .G A T A A T C T C C A G C C T T T C G C C A A A T A G C T C T T A A A T T G- A T A T 3909^12^ 

CTTG AGTTAC AGC ACCTGAA A A CTTATA AGGTCTAATACTACCATCTGC A Hajority 
■ 75 . 60 , JSTO 7580 7590 7600 

7551 CTTGAGTTACAGCACCTG^AAAAGTTATAAGGTCTAATACTACCATCTGGA a909_ai2.seq 

T T A A C A T A A T A C C A A C C G A C T A A T T T G T A A G C G T C T T T T A C G T A C T T G T A Majority 
. 7610 , , 76 . 2 <> . . ■ ,7630 : ; 7640 . . 7650 

5!?! Yl •^j tAA T A C.CAA.CC€ACTAATTTCTAAGCGTCTtTTACCTACTTGTA cohl ai2 sea 
7601 T T A A CAT A AT AC C^AC^ Ad T- A AT T T C.T A A C C G t^T Tit AC CT AC f A^^l^ 

g T!T A G T-XCT T G T AT C A A C AT TTCA GAGA- C T -AG' T A T C T G T C GTATAATA^ Ma,.Vr«^ 
: t . , . 7660 , , t 7670 , ; 7680 : 7690 . 7700 

lfs\ CTT A G T IS? T r t £ T r M ^ l?V I S M * 6 A " A G T A G ^ T A T A ' A T A G G cohl.ai2.seq" 

7651 CTTAGTTG T T G T A T C A AC ATT T-G A G A G A C T A G X A T C T C T C G T A T A AT AG.G a909_at2.seq 

. • CATCTTT.AGTTG AG T C G G G A T C T T T A T C T C G T G A A T C AUCTTAtAATAA Majority 
• 7710 7730 774Q - 7750 

CAT C T TT AG i Trk '^"Trr r r*'^ ^^^^^ A ^'^^. ^^T^^^^^ATACTTATAA T;A A cohl_ai2.seq 
C A.T CTTTAGTTGAGTC QG C'A T C T T T A T C T C G T.G A A T CAT ACTTATA-ATAA a909_ai2.seq 

J , A TG-TACC T C A AG C.ATCTTGCATATAAT C CCTTGTAATATCTGTATAATC Majority ' 
7760 7780 7790 7800 

^I^tITc^^ cohl_ai2.seq 
TATGTACCTGAAGGATCTTGGATATAATCCCTTGTAATATCTGTATAATC a909_ai2,seq 



7701 
7701 



7751 
7751 



FIGURE 21K 



— « c a a mm *** ^m»TrATT i G T A T c A T c T c T T T T T . 

78 lO T«?o __V_ : 



7801 
7801 



7820 7330 



7840 7850 



* T ,**TTGCCCTCCCTTTC C ATCAATATTGACAP.r.A T ATCTTACrTTTTr.r MajQrlty 
??" 78 , 7 ° ™ 7890 ""^oo 

CAACCTCCATAGACTTTA ACATC A TG AGGAGCCATAG.TCCTftTTAAACT.r HaJorlty 

AAATACTTGTGTTTGTGCTTC GTC T TT ATACCATTTACCATCCCAAArAT u*j orlty 

"j 60 ™° 7980 7990 "l^o 

AAATACTTGTGTTTGTGCTTGGTCTTTAT ACC AT T TA CCATrrrA 4 , f ,t ... 
. A A A T A'C T T G T G T TK TCCTTGCTCTTTATACC'ATTTAC.CATCCCAAACAT a909Zal2~se<j 

ACCCTGGTCGACTACGTTTAGGTTGA A C C C T T r. T c C T A T C C C C C r. r. A T A A «a Jortty 

W . 10 m ? a , 8030 8040 ~~ 

ACC.CTCGT.CCACTACCTTTAGGTTGAAcHcT TGTCGTATCGCCfrrATAl •.. 
ACCCTGGTCG A -C •TAGGTTTA.GGTTGAA CX -G.TT C ICG TATCCCepCCAI.il aM9Zal2!seq 

CACGA,CAAATTTf G C T C A T A T A G A A C A T C C T T T A r. T C C A A A A T T A C r. A AC u*J m liy 

23gg *!"> ■ «°. 8 ° [ 80^0 .. 8100 

CAGCACAAATTTTGCTCATATACAACATCCTTTAC TGCAAAATTAVrt^J- ., 
CAGGACAAATTT T G CTCATATA GA ACAT.CCTTTA C.T G G A A A- A TT A G G A A G aMsZal^iseq 

CTCTGTATTATCAACCC CATC TA A A T A T T T A A T C T T G T A T C A A T T A rcrr toJorlCy 
8110 - .sup :813 0 8140 " ' '~7^0 

C T C^T G -T A T T A T C A A G C g'a ~hl_ai2.se, 
ciun,.lATTA.TCAAGC.GCATCTAAA.TATTTAATCTTGTATGAATTACGTT a909_al2. S eq 

CAT.ACCATACCACTAAGTTCAAATAATCTTTGT C CTAGTCTQCATATTTA Majority 
8160 «™ 8»80 • 8190 1 8^00 



785 i 
7851 



7951 
7951 



800) 
.8001 



8051 
8051 



8101 
8101 



•«. CA-CCATACCACTAACT B c2a*^ 

' TCCTAGTA.TTCATCT CCGATT CCCA. CT TTTCTTTTTGCACTCGTTTr.TrT u,,^,^ 

-8220 : 823 <r . 8240 So 

8201 T CPT A CT A TT C A T C.T cU J A jB C cfl A C 1 I I aIBItMUt GrATTrrTTT rHr t k. .o 
820. T CO T AB T A T T p A T cQ G C G l|pc'cCA C__Bt T^^B | C^ItbTtTtItS 3S__S_5 

„TGCGTTCTCATCAAATAC CTAA TTA TC TGGATAT.AACCTTTCATAr.TATT Majority 
- • • _ — •__ ■ "S 70 . I'" "«?» ■ 8290. SoO 

S T C^B f t\hH_| A T C AAA? aHg T A ATT A fff J r A T A |_* A iJ c O T ? G A T *Bl A.-T.T .cohl_al2.soq- 

. «« <-U I >.HWU A X C A A -A T AflC TAAIMTC.TfifiAl aQ ,A AG C T ; T T G A TAG T A T T a909_al2._eq - 

T A A CJA T TA-AlX f C iC TA^G CJ A TT T TTti '.T.G T.A-" AAC C t A A.ATTCGTCT CC T C C A Ba.nr,^ 

C C A C C T C C C C C T C T G T C T C C T A A A G A G f A -T T T c C C A T C T A C T C C T T G T T T Ma . n,, ■ 
" .8360^ gyp gagp . 3390 . woo 

0 A C fTflf. cfSSfr C T t&l A A aS a^ t ^ ° C ° A T C ^mc C T T-G Tit cohl.alE.sea 
«f.C A C C TC C CC C TIOG T C T CHT A A AQ A G T A T TIC CCAT4JTACTCCTTCTTT a909.jal2.seq 



CTAGA.ACGGATAAT,TTTCAATTCTCTTCCr T TTTGGATAGAGTTTTATTT Majority 
84 . 10 8 y° ' . 8430 . 8450 



B? A G A AB^A T A A T T T T G A S T WtI^ 5 ^JSA ° ° ^ A i A G T FTHTrlrt! co h l_ al2 . seq 
• W 1 A G A AHGHATAATTT T G A A T T CQ C tDH C d^PBc GAT aQaHtTTTATT T a909_al2.seq 
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^fwSS?^^°WO 2006/07831 8 *i meti^th Weighted mstciue v^QtttJa ^PCT/US2005/027239 M 

°" c T« j^ ^ 5j »g B g | S Q " ^'c"% IE cggta'ctatga'Actcacccaa a jfa^jg 

"I 6 " ^J 0 8490 ^OO 

S« C A r?^^^ 7 ^' 1 ' 1111 """ - tB ° ''-I. A PP A TGAACTCACCCAAA coM a.Z.seq 

K4ol C A Tinl G G A T T T G C Tiafl AH n T A c T r r aWB t r r « ^ ^ , ^W* * . , ^ . . . _ — 1 



GGATTTGC TDD aQ C T A C T C C a|| T C G g|J A G T A tQ:A ACTCACCCAAA a909_ai2.seq 
TAACTC ATTCC TTAT CTTCCACTTTGGTTATTTCC AACATTGGTTACGTA Majority 
«5I0 8520 8530 8540 8550 



8495 



8739 
8736 



ACG-CCATCC| GCTCT CTTCCATTCATACCCATTCGCC GCTA ACCTTCTAC Majority 

- ; . gggg . «?0 . . ' 8580 8590 8600 

22 * r?^^W?^^? GTCTTC ^ A ^» TG ATAHCCATtBgCGGcAa A CGTTGTAC cohl al2.seq 
8536 A C G C C aQ G CACCTCTCTTCC aJB T G ATAGCCATTCG cQc C T A AQ G tQg TAG dXHCrtzI^} 

• CCTATAGTC CTGTGTA GGTTTC.CCCATCTGATCCTCTAGTTCTAGCAAfC Majority 

86 . lQ 863Q 8640 8650 

ffo! g« T *BACTCCTGTCTAiaGTiTcBGC ATcHg Ag G C T cB a|| T j!|t aH G A A tA cohl a!2 sea 
8586 CBT A T A G.T C CB G T&T A G G T T- T C G G C A xtf?.C AT G Cfl C T A CTtfli G G A fife So^alts^ 

CTACTATTTTCCTAATGAATC TCCGAGTAGCCCTTTTTTGCAAATTTTAT Malorltv 

_^ 6Q _ 86 /Q 8680 8690 . 8700 

8644 G JL A ^£ A JL T n T G CPA AHC A AjJH TTc~G^Bi|MirC~cEf tH T T T T G C A A A T T t T A t ™hi ^ 
.8636 GpA 0D AB T T T Gffr A A TjQ A Atfc T cH G^G^KC C (^HmH T tQ G C A A A Tfl tB AT SKS^ 

T G T G A T C A G- T TTTCTATC AT A AT AAA CATTAACGAC ACTTC AACCATCGT Majority 

87 . 10 8720 ,8730 8740 . ." 8750 

mtr Im^Kmtt r GTT ^CTATC.ATAATAAACATTAA g||a C A C T T G A A C C A T C G T cohi^ai2.sea 
B G tDaDDa GTtBtCTAT CAT A A T A A A C A T T A A C G A C A C T T G A A C C A T C G T. a909Zal2:^ 

C T T TT A T C A T G A C A G A A G T T T C T C T C C T C G T A T T A T T A A C T T T A A A G C C A Majority 
•■ 8760 87TO ,8780 8790 8800 • 

£ ZZ ZZ tZ ^ A I 5 A $ A C A A G T * T C *• G T C C * C * T A T T A TTAACTTTAAAGCcl cohl a!2.seq 
CTTTTATCA.TGACACAAGTTT C.T.GT-C C T CCTAtT ATTAACTTTAAAGCCA aSa^zlSj 

C T C C G T A G T T T T T C A T T A A T A T C T f G T T C T G T T A G C CTCTC ATTAG ATAA Malorltv 

8810 8820 • ' 8830 ' ; 8840 ~88S0 

8789 CTC.GGTAGTTTBtcaTTAATATCT.TG TTGTG TT AGCGTCTG ATTAG AT A A cohl ai2 sea 

8786 g.t c ggQ aQ t t t tH cattaatatcttgttg. tgttagcgtctgattagataa Sm£zZ% 

ACATACGCCTCATCGTGTT ACTTG C CC TGCGT.ACTCATATGTCTTTTCCC Majority . 

- , 8860 . ,8870 8880 8890 8900 

8839 AGA JAGGCCTGATCG.TGTtACTTGCCCTGCGTACTCATATGT cohl.al2.seq 
8836 A G A T A G G C C T G A TC G T C T T A C T T G C CC T G C G T A C T C A T A T G T C T T TTCCG a9093ai2.^ 

C A T C A G T/A. G C A T T T T T A T T A TCC GTTGCTC'ATTGTTCCC ACT AGTTTATC Majority 

- ■ ; ■ ■ *y° , ... 8920 8930 8940 8950- 

j?S t A Z T£l Z * G H t T T T 5 T A T: ? AtCC G T T G C f.C A TT G TT:G.C C A GT A GITTATC ^hUai2.Seq 
8886 C A T C A 6 T. A CCA T T T T T A T t A : T C C ;G T T G G T G A f t G T t G G C A G T A G T -T t A T 6 ^OS^l^ 

,G T G T A CjG T T G T T t GTG CCC G C G A C C A A T G T G C AT AT A G C ^ T C GT AT C C T * Majority 
• ' . ' ' • 89 < 6Q ..' ^ 8970. " 8980- ' " * • 8990 9000 

^ ZZZZ A ^IISI TTCTCCGG ^ CeACC AATGTGCATATACUfcGTATCGTi cohl2.ai2.^q * 
8936 G T G T A G G T T G.T T T G T G C G G G C G A C C A A T G T G C A T A T A G C G T CGTATCGTT a909lal2.seq 

G G T C A A G A C T T G A T T A A A A T C A A A 0 G C T G T C C C A C C A C T A G C A C C T G T G T Majority 
9010 .9020 • , ■ 9030 9040 ^ 9050 

22 G A A ? A « ^ ^ T G A T T A A A A T C A A AG G C FcjfrcCC ACCACTAGC AGCTGTGt cohl ai2.seo. 

8986 GGTCA AGACTTG ATTAAA ATCAAAGGCTGTCCCACC ACTAGCAGCTGTGT a909lal2.seq 

A C C A C C C T G C A A A AG T AT AACCTGCCCTTCTTGG ATCATTAG.GCTTAATT Majority 
9070 9080 ' 9090 . 9100 

A.CCACCCTGCAAAAGTATAACCTGGCCTHGTTGGATCATTAGGCTTAATT cohl.ai2.seq 
ACCACCCTGCAAAAGTATAACCTGGCCTTGTTGGATCATTAGGCTTAATT a909lai2.seq 



9039 
9036 



FIGURE 21M 



T^^!^%.1WO 2006/078318 * ™ea3Kh Weighted residue weight taWe. ^PCT/US2005/027239 is 



jGT_CC A.^qg yfi;T[J gjpiaiq;; ^giffi' CGAGGTGCAATATAGGTAAC Majority 

9110 9120 9130 9140 9150 



9139 
9136 



GTCGAAGCAGGT T G Cffc TGTT A A C A C AC C A CG AG G TGC A A T A T AG CT A A C cohl_ai2 seq 
G T C G A A G.C AG GTTGGICTGTTAACACACGACGAGGTG CA ATATAGGTAAC a909_ai2!seq 

TCCTGTTCATAAGTCGCC TCTCTTGAATTCAACACCGTAC.GATTCTTTA'A Majority 
9*60 9170 9180 9190 " 9200 

TCCTGTTGATAAGTCGCCTGTCTTGAATTCAACACCGTACGATTCTTTAA cohl a!2.seq 
TCCTGTTGATAAGTCGCC. TGTGTTGAATTCAA-CACCGTACGATTCTTTAA a909__ai2.seq 

ACACAGGATAA ACACT T.ATCT C f G A AG AT A C ACC T A A T&CTTC A A TT TC T Majority 

^ 9210 9220 9230 9240 9250 

9189 A G AC AGG AT AA.AG AC T*T ATGTCTG A ACATA CACCTAATCCTTCAATtTC T- cohl_ai2 seq 
9186 AGACACGATAAAGACTTAT GT.CT G A A GATAC AGGTA ATGCTTC AATTTCT a909„al2.seq 

GATTCAGAAA.G TGGAGCTCCATTTTCAGTTTTAGACCAACCTACAAATAA Majority 
• 92, 60 9270 9280 9290 9300 



9239 GATTCAGAAAGTGGAGCTCCATTTTGAGTTTTAGACCAACCTACAAATA A cohl_al2.seq 
9236 GATTCAGAAAGTGUGCT.CCATTTTGAGTTTTAGACCAACCTACAAATAA a909_al2;seq 

TAATGTTCAAGT GCGTGCTGAAACTTTAAATCAACTTAGATCCCCGGTTC Majority 
9310 9320 - . 9330 9340 9350 

9289 H * A TG T T G AAGTG GG T G G T G A A AC T T T A A A T G A A C TT AffAT C CGCGG TTC cohl_al2 seq 
TAA.TGTTGAAGTGGGTGGTGAAACTTTAAATGAACTTAGATCCGCGGTTC a909_al2.seq 

CCTTTCCTCA A CTA TC C A A T G G T A CTTGATAACGCTCC A AAATACTTTTA Majority 



9360 



9400 



9339 CGTTTCC T G.A.A CT A TCCA A T G G TACTT.GATAACGCTCC A AAATACTTTTA cohl_ai2.seq 
9336 C G T'-T.T CCTGAACTATCC A AT GGTAC.TTCATAACGCTCC A AAATACTTTTA a909_ai2.seq 

CCAGCAGAA T C A tC AT ATA U CTT ACTG TCC C C A CTTT ACTC AT AAATGG Majority 

. 9410 . 9420 , . 9430 ... ; 9440 9450 

9389 C C A G C A G A A TC AT C AT A T A A ACT T ACT.GT C G C C A C T T T A C T C A T A A A T G G cohl_ai2.seq 
9386 CCAGCAGAA TCATCATATAA A GTTACTGTCGCCACTTTACTCATAAATGG a909_ai2.seq 

A CCA AC A T A A A T T TC T TTT.CT C tC AGtT AC.AGTT ATTGGCTC ACC A A ATT Majority 

• - 9460 9470 948Q 9490 9500 . 

94; *9 A C G A A C AQ A AATTTCTTTTGTCTCAGTTACAGTTATTGGC T CA CCAAATT cohl_ai2 seq 
9436 ACGAA:CATAAATTTCTTTTGTCTCAGTTACAGTTATTGGCTCACCAAATT a909_ai2.seq 

TAACAGGGTCA CCATACTTTC.CAGTAGTAGGATCATAGGTATACCAACCA Majority 
9510 , . 9S20. ^530 9540 9550 

TAACACGGTCACCATACTTTCCAGTAGTAGGATCATAGGTATACCAACCA cohl_ai2.seq 
T A A C A G G G T C A C C A T A C T T T C C A G T A G T A G G A T C A T A G G T A T A C C A A C C A a909_al2.seq 

T T A A A ATCCTC TCCTGC TT T A ATC CTCC G A ATC C C A A CT TCTCCf AC A C A Majority 

9^560 9570 /. . " 9580- 9590 9600 

9539 TTAVA A A T G C T C T C C T G CTTT A A T. C-GT C G G A A T C C G A A CTT C T C CT AG AG A txjlil>12 :seq 
T T A A A ATGC.'T/C T C C ; TG C T t T AAT C 6.T C Q G A AT C C C A A CTT C T C C T AG A G A ado^ai 2 .seq 

T TCTC CA TiCTT TTAT A ATTTG A T G A t G A A C T T G C A T A C:C T G AA GGTCTG A Malorltv 



9489 
9486 



9610 ' 9620 



. 9650 



9589 :T T PTC C A T C T T T T A T A ATtt» AtGATG A AGT'TG C A T AC C T G AACG.TGTGA coftt_ai2-seq 
9586 TTC TCCA T-C-t TTT AT A A' T T T G A T'G ATG A ACT T G C. A T A C C T G A A C C T G T C A a?09„ai2.seq 

C G A A A T T A T A A T C A G TTC CGTC' A T'TAT'TTTGAA A A T G G T A "A GTTA ACCT A Majority 

■ 9660 .9670 '. . , 9 6SQ - - ' 9690. . - 9700 

9639 C G A A A Tfl A T A A T C A G T T C C G T C A TT A T T T T G A A A A T G G T A A G T, T.A ACCT A cohi_al2.seq 
9636 G G A A A T T A T A A T C A G T f C C G T C A T T A T T T T G A A A A T G G T A A G T T A A C C T A a909_ai2. seq 

GCAAC TTCTG. TA T T.A TCCTCTTC A ACAATTCCAT A AATCGACA ATGA ATC Majority 
. 9710 9720 9730 " 9740 9750 * 

9689 GGAACTTCTGTATTATCCTCTTGAACAATTGCATAAATGCAGAATGAATC cohl_ai2.seq 
9686 GGAACTTCTGTATTATCCTCTTGAACAATTGCATAAATGGAGAATGAATC a9Q9_al2.seq 
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9789 
9786 



Afignment Report of WO 2006/0 78318, method with Weighted residue weight table; ^PCT/US2005/027239 . 

Thufsday^Jirfy 29, 2004 6:49 PM- it ' r«ytsio 

T C T T TP'4I1 1X^23 jjjffiSi gcEl SSj|| TTCTTACTTTCTGCAGTATCTT Majority . 

97 < 6Q 9770 9780 9790 9800 

9739 TCTTTTAAAAGCAACATCACTGCTAGTGTTCTTAGTT T'C TGCAGTATCTT cohl ai2.seq 
9736 TGTTTTAAAAGCAACATCACTGCTAGTGTTCTTAGTTTCTGCAGTATCTT a909lal2.ieq 

TAGATTTTAATACTTCTCTTTGACCATCATCTTTAAAGTGAACAACTTTA Majority 
98*0 982Q 9830 9840 9850 

TAGATTTTAATACTTCTGTTTGACCATCATCTTTAAAGTCAACAACTTTA cohI_.ai2.seq 
TAGATTTTAATACTTCTGTTTGACCATCATCTTTAAAGTGAACAACTTTA a909_ai2.seq 

AGCTT TTCATCTGAAGCTTCTAATCGCTTATCATAGTTGACCTCTACTTT Majority 
•/ " 9860 9870 9880 • 9890 9900 

»839 AGGTTTTCATCTGAAGCTTCTAATGGCTTATCATAGT tQA CCTCTACTTT cohl ai2 seq 
9836 AGGTTTT GAT CTGAAGCTTCTAATGCCTTATCATAGTTGACCTCTACT T T a909_al2.seq 

•T A C T C G G G C.T T G G C G T T C T G C T- T C T T T A C C A T T T G A C T C A, ATAGTAATGT Majority 
' , 99 /Q 9920 9930 9940 9950 

TACTGGBgCTTGGGGTTCTGCTTCTTTACCATTTGACTCAATAGTAATGT cohl_ai2.seq 
T A C T G G G G.C TTGGG.GTTCTC CTTCTTTACCATTTGACTC AATAGTAATGT a909_.ai2.seq 

CATACAGTTTGA AGTTTT T G'A TTTCACTATCTtGTTTACCAACTTCTGTC Majority 

9960 3970. 9980 9990 10000 

9939 CATAGAGTTTGA Afflt TTTTG ATTTCA. CT ATCTTGTTTAGC AA cQ T C T G T C cohl.lal2.seq 
9936 C A T A G A G T T T G A A G .T T T T T G A TTTCACTATCTTG TTTAfC AA.CTTCTG T C a909_al2.seq 

AATGCTTTTTTCTTATACTCTTT AAA .A GTACCTGA ATTCTCTTtTA ATTC Majority 

10010 10020 10O3O 10040 10050 

9989 A A -T G CT T"T TTTCTTAT AH TCTTTAAAAGTAGCTGAATTGTCTTTTAATTC cohl_ai2.seq 
9986 A A T G C T T T T TT C T T A T A G T C T T T A A A A G T A G C T G A A T T G T CT T T T A A T T C a909_ai2.seq 

C C T C A C C TTTA AATCAGCATTTTTAGGAATCTTAGCT.TCTT.TCGTCAAAG Majority 
, " t0060 10070 10080 ' 10090 " 10100 

10 °3 9 CCTCA'CCTTTAAATCAGCATTTITAGGAATCTTAGCTTCTtTGCTCAAAG cohl_ai2.seq 
10036 CC TCA-CCTTTAAATCAGCATTTT'TAGGAATCTTAG.CTTC. TTTGGTCAAAG a909_al2.seq 

T-CACTGTTACA G T- A TAGTCTCC ACC T.C TAAACATCAATCCTTCTTC ACGG Maforltv 
jlOjlO 1Q120. . 1013O • 10140 10150 

10089 TCACtGTT.ACAGTATAGTCTGCACCfCTAAACATC.AATGGTTCTTCAC G_J| cohl_ai2.seq 
10086 TCACT'GTTACAGTATAGTCTGCACCTCTAAACATCAATCGTTCTTCACGG a909_al2.seq 

TAACC AGCTTCCTCAGAAGATGATGTTTCTGTTACACTAGAAGCAGGAGT Maforitv 
• toj60 10170 10180 " 10190 10200 

10139 TAAGCAGCTTC.CTCAGAAGATGATGTTTCtGTTA'CA G.T AGAAGCAGGAGT cohl__ai2 seq 
10136 TAACCAGCTTCCTCAGAAG A-T GATGTTTCT. GT-TAC AC TAG AAGCAGGAGT a909_ai2-seq 

C T C T G G C T T G C T C T G C T C A A C, A C T T G A T T.G A G A- A C T A C A T G T T G. A TGAAG Maforitv 

10210 1O220 10230 ' 10240 10250 

- _i_ 



10189 C X CO G G C X T G X T € T G-C T.C .A A C A C TtG, A T T G A G A A C T A G A T GTt.G A T G A A G eohl_/U2.seq 
" > *°" " " " " ~" ^ A T T-G A.'G A AC t 'A'G A T.G'f TGAT.G A A G '.a9G9__ai2 Jseq 



i0l86 CT G T.G trCTTCCTC T.G C T C A;A C A C T T G A T T G AG A AC T A G A T.G t T G A T G A AG .a909__ai2 lieq 
T TA.CC.TG GJCT AG A A TTT.TT A T T T* T CT A A AG T-A.A TCC CCA.C A T ,c" A T C T G T 6 * Maloritv 

. . 1026Q • 10270 - 10^80 /. * 10290 * 10300 

10239 TTACCTGG CT AGAATTTTTATT T.TCT AAA G T A A T C CC CACATCATCT CT C cohl_.ai2.seq 
10236 TTACCTGGCTAGAATTTTT.ATTTTCTAAAGTAATCCeCACATCATCTGTC a909_.al2.seq 

Tt'A G TTTCT.TCA A C T G TT ATTGCTGGTAG A. A T X A A A. A AA T A A G T C G T T A A Maforltv 

. . J . . 10310 . 40320 10330 10340 10350 

10289 T T A G f TT C TT C A A C T.G T T AiT T G C T G G t A G A A T f A A A A A A T A A G t C G T T A A cohl_.ai2.seq 
10286 T T A G T T T C T T C A A CT G T T A T T G C T G G T A G A A T T A A A A A A T A AGTC G T T A A a909_ai2.se <r 

A A A A C=T T C.TT A G G A T C A T C A A T G A C C A C A T G A T A A T T T T C C A CT C T.T T A G • Majority 

10360 , 10370 . 10380 . 1Q390 10400 

10339 AAAAGTTGTTAGGATCATCAATGACCACATGATAATTTTCCACTCTTTAG cohl_ai2.seq 
10336 AAAAGTTGTTAGGATCATCAATGACCACATGATAATTTTCCACTCTTTAG a909_ai2.seq 



FIGURE 210 



^CT/US200 5 /027239 

o i t c aa »-cyib iuza g a^i gn? nTn„. m ^c»fiTCT T T gj^ : — 

10 ? 10 «O420 ,0430 104 40 ~ l0 450 

JO? 89 G G TCTTTTTTCTTTTTTAATCAT TCGATTATAAAACTTTGAr«rTTr T TT - .., 
10386 GGTCTTTTTTCTTTTTTA ATTATTrr iTTirii? cobl_a!2.seq 

1 rTTAATGA TTCGATTATAAAAGTTTGACACTTCTTT a909_aI2.seq 

A C C A T T T T T C C A T C C. T C C C T A A C C T T A A T T G A T ACTACTAATCTTACCTA » a ,^„ r 
i !°if°. 10470 MM8Q 10^90 1OS0O 

G A C C C C A TAT T C T G A A A C A A A T T T T A C C T A C A ATTTCTTC TTCTGAAACA Majority 
lOflO ,10520 ^0530 ,0540 ~ iolso 

10489 G A C G C C A TATTCTCAAAGAAATTTTACCTAC AATTTfT-TrT-rr-rr. . . > ... . 

10485 GAGGCC'ATATTCTCAAAGAAAT.TTTACCTACAA TT TtlTCtTCTtAAICA aM9Zal2!seq 

TCTCCTACAGAAGTAtTTCGAGAATCAATTGA A CTTTTTCr.GTTGTCTCr: Majority 

. loseo 1QS7Q 1058O losgo ^ 

TAATACAAA AATTTTTTTATCAGGTACTTCATA T CCCTATTTTATATfAC Majority 
10610 10620 1063Q 10640 ~~ ~IZso 

T A T T A C C G A G T C C T T T A T C A A T A A C A T A T G G T T C T T T C A A C. T T A T G T T C A Majority 
. 10 f 6 ° , 10670 106 80 ^o" ~~ ~7oToO 

TTCACGT.AAACAtC.CCCTTG.AfiAATCAATAT T AACCCACTCTC.CTCACTC Majority 
10710 10720 10 730 ". I07 40 ' — ~ 
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TC C A ATA * C C C G C T T G A C T A G G A C C T T A T T A T T C T A G T A A A A C C C C, A r. A A Majority 
I 1076Q 10770 i0780 " ,0790 ~^00 

CGTCTCCAGTTTTAAAATTTGAACCTTTTACTGT A AA-GACTACATCACCT Majority 
'0820 , 10830 " . l08 40 ""iolso 

G C A C TI-A A A G T C T T A T T C A T T G A A T G T C C G T A G A T T C T T A A T A C A C C C A A Majority 
. . , .10960 io&TQ. 10880 10890 '. 1^00. 

S t c'ac T tVaAC ^cnAi^l HfM t £ tTF*^ A G « ATA.CAG G C A A oohl_al2-.s6q- 

«««5 IMC X. T.A A A C T C T T.A T T.C A T T G A A T O T C G G T A GAT T C T T A. A TAG A) G G'C A A d969^ai2;2q 

CCA t A A A A C C CCA A T T.A A A AT CCCT.C Q G A fi G C A A CM C C.A T.C A A G A TO T Majokty 

,10?10 10920 ■ . . 1Q 93Q : . ,0*40 10950 

10889 CC AT A A A ACCC C A ATT A A' A ATCCCTH tTC AGCC A ACCGC C ATr A A c A T r V u. ,■> 
1088S CCATAAA'A Pr«ir>* a tt« • . i _ » _ „ * „ •'""•'"'••H'l'i.lAllAACAICT cohl_al2.seq . 
1U8BS C C A T A A A A C C G C A AT T A A A A TC GC TG T T G A GC C A A C C 6 C C A t C A A C A T G T a909_a!2.s«j 

. AT.ATGCTATTTTTAATOACACTCC A A A A G C G T T T C T C A T A A G T T A C G C G A. Majority . 

' 1Q?70 1Q980, .10990 ^ISoO 

10 ^ 39 A T AT G G T A.-T TT T -T A.-A'T GACACTCCAAA A-G C GTTTC TGATA A TTT-A r r c r a 
.10935 ATA TC G T A T TT tt. , . , , . * 1 - 1 t. A yA-lAA GT-TAC GCGA cohI_ai2.seq 

loaja A T G G T A T T T T T A A T G A C A C T C C A A A.A G C G T.I T C T G AT A A G T T A C C G G A a909_ai2.seq 

TCCACTTCTTC-AG A.T A A T 'T T A T C T.C AACTA A T (i T GT CTTTTC ATTGTCTA Majority 

"020 11030 .11040 ' . UOSO 

I098 ? T'CCAGTTC.TTG AC ATA AT T T.A TCTGAA CTAA T^C TGTCTTTTCATTGTCTA ^hi 
10985 TCCAGTTCTTCAGATAATTTATCTG*ACTAA?ctG?c????ci??G?c?i 
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• '47/427 

i method vaUx Weighted residue weight taWe, 



Mpnment Report <WO 2006/0 783 1 8 *n rnethodvdth Weighted residue weight tatte. ^PCT/US2005/027239 4fl 

Thursday. July 29,-2004 6:49 PM 18 

c c c c T ; £i r'C'oil|r}^;0 Eg ESSI ctttkta aata(;gt A tctgca : - 



. 11070 U08O U09O 



moo 



^ C C C T C T C TTAT CTACTAAATTCTTTACGTTTTCTAAAtAGGTATCTGCA cohi ai2 seq 
11035 CGCCTCTCTTATGTACTAAATTCTTTACGTTTTCTAAATAGGTATCTGCA Sota^^ 

C C . -T AACTCAGCAGTCTCAA AAATACCACTAAGCATTAAGCAAGCTTCCCC Majority 

U ! 10 Ht 20 H130 11140 iTiso 

^^IMS T S A ^ CAGTCTCAA ^ AATACCACT ^ AGCATTAAG GAAGCTTCCGC cohl ai2.seq 
11085 GCTAACTGAGCACTCTCAAAAATACCACTAAGCATTAAGGAAGCTTCGGC aSOsIai^^ 

AATAG AACCACCTT.TCC T A ATTTTGATTTTTTT, ATCATCTAGCGCTTCTT ttatorltv 

t1 ; 60 »™ 11180 11190 11200 

A A Ti^r^^^^ A.GCTTTGC T A A T TT T G A T,T T T T T T A T C A T C T A G CGCTTCtT cohl ai2.seq 
11135 AAT A CAACCACCTTTGCTAATTTTGATTTTTTT ATCATCTAGCGCTTCTT 3909^12^ 

TAACTTGCTGAATCTCTTT CTCTTGTTTTTCAATAAGAAGTTCCTGTTCT Majority 
' l1 ? 10 "220 11230 U24Q U2SO 

11185 TAAGTTGCTGAATCTCTTTCTCTTGTTTTTCAATAAGAAG TT GCTGTTCT a^Ia^s^ 

AACATAATTTCTACCAACTC TTTTCTTTTTA ATT TTTTTAAATCTTCCAT Malorlrv 
11260 11270 .11280 . U290 7l30Q 



-JU. 



1!^ "^^TAATTTCTAGCAACTCTTTTCTTTTTAATTTTTTTAAATCTT CcTf cohl_ai2 seq 
11235 AACATAATTTCT A GCAAGTCTTTTCTTTTTAATT TTTTTAAATCTTCCAT aS^il'Sc] 

■ CUGATTACTTCCTTAACT. GAACCTTAAATTATCGTTTAGATATTATATC Majority 
!1?1° H320 - , 11330 11340 . ~ 11350 

Ii289 CGCGATTACTT.CCTTAACTGAACCT.TAAATTATCGTTTAGATATTATATC cohl ai2 sed 
11285 CGCG AT.TACTTCCTTAAC T G AAC CTTAA ATT A TC GTTTAG ATATT ATA T C SSjS.I^ 

AAA G T T C T A A C C T T T A A A C T C A TT T f T T G T C C T C T G T T T TT T C T C A A A A A Majority 

ll? 60 11370 11380 : ,' 11390 * iUOO 

11339 A A A G T T C T AAC.C TTTAA.ACTCAT.TTTTTGTCCTGTGTTTTTTCTCAA"AAA cohl al2 sea 
11335 AAAGTTCTAACCTTTAAACTCATTTTTTGTCCTGTGTTTTTTCTCAAAAA aSOTL^illlseq 

ACTCTATCCTA A'A TTAAC A TTTTTCATA ATT TT T TGAAAAATCTCATCGA Majority 

... U fl° 11.420 H430 . . 11440 11450 

* rTrl^I^^ AA *T A A" C AT.TTTTGATAAtVtTTTGAAAAATCTCATCGA cohl ai2.seq 
11385 AGTCTATGCTAAATTAACATTTTTGATAATTTTTTGAAAAATCTCATCGA asoalail^ 

AGtCATTTTCTT TTTGAAAGCTCGAATTCTACGCATTAAAAAGCCATATA Majority 
U46Q 11470 U480 U 490 ^ 1^500 

JJS AGrCATTTTCTTTTTCAAACCTCGiATTCTAC,GCATTAAU .A,fiCm.m cohl al2.seq 
11435 AGTCATTTTCTTTTTGAAACCTCGAATTCTAGGCATTAA A aH^BBBBKBB a90dlai2 .seq 

T C.A. A ATTGATATATGGCT T T T T T T A T T A T T T A A A A C A. A AAC AATCAATA G- Majority 
llflP ' ".. 11520 11530 11540 -- U550 



1 1489 VT^_A A A T X G A T~A" T A'T;'G-G C-T-T T.T TT .T'A T T-A. T.TT.T. A A A A C A A A A G- A A T C A A T A k ^ W _ai2.seq 
• U476 ' '^^^■—■^^■■■■■■■■i^^ AC A'A AAGAATC AATAG a9G9„al2.seq 

,G A C A A T A G C f f C A ATT T 'A '<* 'T-. QA -Q'.A :T A A T C KT A jT T.- A -C A C' A TI A. A G T T C I t T . T Majori ty 
\ * - • . U f^° ". ' ' I^TO ': - • tt&SO . '\ •". ' 1X590. ; • - . J1600 - J 

$ A C A A T A G C £ T C A A T T T A G T G A C AT A A T C TAT T A C A GAT T A A GT f C T T T T cdM^i2.seq 
11492 G A C A A T A G CRT C A A T TT A G T G A C aQ A At CTATT AC A G ATTAAG. TTCTTTT .agO^iS} 



T G A A T A A T A T A A T C C A A C T T T T C A A C T G T T T T T T C C C A T G T Q A A A T G T T C Majority 
J 1161Q .111620 , '11630 •- 11640 '■ U650 

I r A * I ^ * I - I A A T C C A A C T 5 T T C A A C T G T ^ T T T T C C GAT CT G A -A A T G T T C cohl- ai2.se*, 
US4a T G A A T A A T A f A A T C C A A C T T T T C A A C T G T T T T T T C C C ABC T G A A A T G T T C a909^i2^ 

T T T A A T T C T T T T A G C A A T A T T C T G T T G T AG TTTC TCT C TT AATGCCTTAT Maforitv 

U66Q 11670 11680 - H690 11700 

JJ639 TTTAATTCTTTTACCAATATTCTGTTGT ACT TTCTCTCTT AATGCCTTAT cohl al2:seq 
11592 TTTAATTCTTTTACCAATATTCTGTTGT AUTT TOT C TCT T AATGCCTTAT a909lai2.seq 



FIGURE 21Q 



\ metho3vwth Weighted residue weioht tah!« ' 



^^m^WLX /07H31S ^"ei^U Weighted residue v^igM table, ' ^PCT/US2005/027239 



u ? 10 "730 U740 ~^" so 

»s«»:sJii?iii?:ii:i:in?iJs:i:?:i;j:isiijjjj S «n-a5S5 

AT G ATGATTCCTAACTCA6GGCTATCAATAACTTr A ACTGTT C CArrr.rr. Hajo,,^ 
Iflf 0 . _ii2Z2 "2° 11790 ^00 

ATCTCTTGCAAT A-A T A C C A C T.C G AAA C TAGACCAGCTTCTAAAATAGACtt Ma jorlty 
• .' 11810 11820 H830 11840 ^ mSO 

T T G C T A A T C C C T C T C G A T A C A T T G A T G r. g T A A A C A A A r. A T A T C T G T C. T GT . Majority 
" 86 ° 11870 M8 8Q T^T -JT^ 

s^:?::;:uu:::i;:h;;::;:::;:iihi»:^*n;:;s?uss» 

GCCATTAAAGACA T-A GTCTGTTCA-A A C T T T A A T TTC CC-CAA AAA CTTA AT Majority 

. . 11920 , 11930 11940 U9S0 

11889 6CCt "*'*CACAIACICIGTTCAAA«TTTA AIItCCCCAAAAArTTtir k. ., 
11842. CCXATTAAAGACATA6TCTGTTCAAACTTTAAtTTCC'C.CAAAAA"GTTAAr "a!^Zal2*seq 

CTGTTTCGACTCATAT TTCT CTT TCA AATCTGCtAATTCACGTCCCTCTG Majority 

.. , U?70 119 8Q , . 11990 HSoO - 

11939 C,T C TTTGCACTGATATTTCTCTTTCAAA fCTGCTAATTCArrTr^rTfTr ,, 
...893 CTGTTTG-GACTGATA TI ICTCITTC AA4I6I6CI AArIC VCOTCCC ICIC SogZalzTseq' 

C T C C * * T C T G T A A A T A A AG A T T T T C A G A G T A C. T C T G A C A T C C A A A A T G C T- Mainrlnr 

■ ■ 12010 . .2020 . 12030 ' ,204c ~^ so 

11989 CTGCAATCTGTAAATAA A-C ATTITC-AGA GTACTGTCACATCfi A A A t r r t ... 

11942 - C TGOAA-TCT<pTA.AATAAAC AT.T T. TCA 6 AST ACTS T8 AC A T'C GA'AAATGCT a909Za!2.seq 

TCTAAGAGCAATTCAATGCCTTTTTCTTTAATA ATTCTArf.AcCATAAr.T Ka forlty - 

12060 ■ ' 2 ? 7 °. .2080 12090 ~lZoo 

.2039 T C'T AAGAGCAATTCAA-TGCCTTTTTCT T'T AATA ATTCTACf i r P ATA A r *r u, ., 
11992 .TCTAAGAG C A ATTCAATGGCTTTTT.CTTTA A-T A A TT CTA C-C AGCATA A G T a909Zal2-sei) 

GATGAAAATATCATCAGCACATTTTTC'AACfi lAAGCCCTGTC A.C C A A A .A T Majority 
12 . U0 ^ „ ,.2.3Q , - 12140 iziSO 

12089 CATGAAAA TA TC AT C A G C A G A T T T T T C A A. G C T A A C C C G T ft T r- A r r a a a at ... 

12042 CATGAAAA TAT. CATCA G'C AGATTTTTCAAGGTAA.GC C fe tBD CACCAAA.A T- aMg^aiisiseq 

C A G AG C CTAGACT. TTCAGATA.CCGAA TT A T A A A T A A C T C. C T t T A C C T T ft T- Majority . 
.;- .2160 12170 12180 ,, ; 12 190 . ~ 

. A'T ATTAAAATG TTT T A A C C A T TC A A C C C T T C T CT T G C A* A C-C G'C AT A A A. A Majority 
- . . ; 12210 _ 12220 ,1223d . ,2240. 12250 

S AT A T T A A A A T G T T T T A A r £ Mg It f* 2 P T ? C T *B C A T A C C C C A T A- A A A cohi.aizlsea 
12142 ATAT.TAAAATGTTTTAACCATTCAACGCT TC T C T T G G A T A C C G C A T A A A A a909_al2.ie<i . 

> ; • AT , C ,J ^ ACGK TACT G C T * AACXCCCCC T-G. T GAGA A- CATC T-'T CAT AG A T A fi Majority 

' '2_ ^ .2260 - ■■■ 1 227D .. .2280. . 12290 ■ " iUoO 

12239 ATCTGGACGATAGTCCTTAACACGCG C'T G T G A G A AC A T G T T r A T A r- A T A J* rJ<hi ^„ 
12192 -ATCTGGACGATAGTGCTTAACACGCGCTGT. GAGAAG AT GTTCAT : AGATAG a909Zal2lseq 

. ' T C C A A A G A A A T C T A A A A A A C G A T t A T T G A C A G A A A A A TC A C T T6A CC C. A Majority 
12 ? 10 '232P 12330 ' ' . 12340 12350 " 

1Z242 CTCCAAAGAAATCTAAAAAA-CGATTATTGACAGAAAAATGACTTGACCCA a909_al2.seq 
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- m 

S^^S^WQ jgg6/0^31 8 inm ^^ a ; wcjghted^duew^ht tabte. ™PCT/US2005/027239 ^ 



T G G T C 



r Y ;| G CTTC TTTCCAAAACATACCCC Majority 



« t l2 ?Sq 12390 12400 

12292 TGCTCTAAAACAATACTACGTAAACCGTGCTTCTTTCCAAA.AGATACCCC Sotal^ 

TTCTAGCGTTGTTA ACTG AAAACCTGTATTACAAATCACAAAATCAATAT Majority 
12410 12430 12440 * 12450 

TTCTAGCGTTGTTAAr^ -hi ai2.se* 

12342 TTCTAGCGTTGTTAAGTGAAAAC GTGTATTACAAATCACAAAATC AATAT a909lai2^ 

• TTTCATCTCAAACATCTTTCATCAGCCT CTTGTA T T CTCCATTTTTGTTA Majority 

12460 12470 12480 12490 ' TzSOO 

12439 TTT CATCTGAAACATCT,TTCATCACCGTGTTC TATTCTCCATTTTTCTfl ™hi ^ 
12392 TTTC ATC T G AAACATGTTTCATCAGCGTGTT-GTATTCTC G A TTTTTGTTA a909Zai2lseq 

ATAATAGGA TAGCGCTGCTTGAC A ATGT- T T T T GCTCGCTAAACGGTAAAT Majority 

12 ? 1Q 12 ? 2Q .12530 12540 - 12550 

12489 AT A A T A G G.A T A G C G C TGC T T G A C A AtBtT TTTCGT CGCf A A Af f f T A A at ^ m 

12 *^ ataataggatagcgctgcttgacaatTt^ 

TTTTCTACCCTTGTCTTCATCTAT AATCCCTAAATCATCATGArTACTTC MaWl^ 

- ; '2570 12580 12590 12600 

12S39 TTTTCTACCCTTGTCTTCATCTATAATCGCTAA ATCATCATCATTArTT^ M ^ 
12492 TTTTCTACCCTTGTCTTCATCTATAATCGGTAAATC aQ C ATGATTAGTTG a909^al^!seq 

JT A C A A T A A C A A C A C G G T A G C C A C G C T T A A C C AAA TCTGCTGT C 'A TT T TA- Ualorlt-v 
12610 . *2620 12630 12640 12650 

SS ""££"^1^ cohl_al2: Seq 
1Z54Z TTACA-ATAACAA. CACGGTAGCCACGCTTAACCAAATCTGCTGTCATTTTA a90.9_ai2.seq 

TCTGTATAACGTT CAATAC CTCCGAGGAAGCG TAG A T A A T A TCC TGAGAA Majority 
12660 • * 12670 " - .12680 -12690 



~ • ; — — . . 12700 

S£c?G?^ cohi.ai2.sec 
12592 TCTGTATAACG.TTCAATACCTCCGAGGAAGGGTAGATAATATCCTGAGAA a909_ai2.seq 

AACAGC AAC.TG TTTJYAC CTTATTTT CCA TATTTATC CACITTC AICAAT Majority 

/ 12 T 10 12720 • . • 12730 12740 " 12750 

12689 AACAGC AACT.GTTTTTACCTT-ATTTTCCATATTTATC F A TTTTf A Tr A ,o 
12642 AACAGCAACTGTTTTTACCTTATTTTCCAT A T T T A T CCApTTTCATCAAT a909Zai2]seq 

AAGCCATCTTT TAAGCC TTTAATCATAGCAACTAATTTTTTGCtCTTTTG Majority 
12760 12 770 12780 12790 12800 

12692 A A G C C ATCTTTTA A.G-C OTIT AATCAT ACC A ACT A ATTTTT IGCTC TTTTC a909_ai2 .seq 
CTCTTCTCCTACCA AC A C J C G A A C.A A A TT C A T T T C G C AT A A AT ACT A~A AT Major! ty 

• 'I 12810 . 12820 12830 . 12S40 12850 

mfz c I c r t c let 1 1 ° r A f ^ G A A 0 A A A WAT T T c at a a at a ct-aaa! eohUai2.seq 

12742 C T- C TT G T G C T A C C A A C A C T C G A A C A. A A T TC A T T T% G.C A T A A A T A C I A k A T/igO^iia^ 
At t:t C* GCCGCtT CT. T C TT A C C A T A T T T T T t T A t- A" A T A T A A A T C G C A -T T G MalLl^ 

12860 : • * 2 ?70 12880 12 890 \-/l2900 ' 

I2 ^ 39 A T x T G T G.C C G C t T C T TX T T A C C A T A T T T T TT T A T A A T A t A A A t C C C A f T r «A1 a i9 ™ 
12792 ATTTGTGCCGCTTCTTCTTACCATATTT.TTTTA TA AT AT'A AATCG.fc A T.I .^O^Zaillseq 

CG T ATCATGTA AT ATTT-T C G A A A T G G T G A A T G A TT C A ATACATC A- A A AA C Malorltv 

* . -» . 12910 ., *2920 . 12930 12940 • . 12950 

\f*£ JffliZ^^ cohUai2;seq 
12842 CGTATCATGTAATATTTTCGAAATGGTGAATGATTCAATACATGAAAAAC a909_a!2 .seq 



: A T G G C C A A A T T T f T T A X C T C G T C A A G A G T G T C C A A t T T C G T C T A A A A G A 6 Majority 
. 12960 12970 • 12980 « 12990 * 13000 

I??* 9 !^ C ^^ C !!! TTTTTTUCKCTCAAGACT GTCCAATTTCGTGTAAAAGAC cohl al2.seq 
12892 ATGGCCAAATTTTTTAACTCGTGAAGAGTGTCCAATTTCGTCTAAAAGAC a909laiZ .1^ 
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> A A T A F^^FA'Wli EESg ll ggSBE c C C A T C T C T r. A r. A g I r g g FTT -J- ~ 

- 13010 13Q20 13030 13O 40 ,3050 

TTCATTTCAG.ACTCAACAAAATCAATAAACAT C TCTTnTr.CAAACCCAr. A Majority 

TCTTTCTTCAAAAACGCTCCTTTTCATTAA A CCACCCr.AACTAATACArT Majority 
. * 3 ? 10 13120 13130 . 13140 ,3150 

CTTCAATTTCTTTAT ACTCA AATT C TTCCATCACTAAATCTTCACCGTTr. Majority 

13 . t6 ° 13170 131 80 ,3190 ialoo 

13139 C T T C AATTTCTTTATACfCAAATTCTTCCA tBa CTAAATCTTf If f rrrr ... .-> 
.3092 CTTCAATTTCTTTATAGTCAAATTCTTGCA TCA CTAAATCTTCACCCTTC a909Zal2.seq 

ATATCTTCATACAAACA AC AT A AC ATACCCACCT T ACCTAAATCAAGGTA Majority 
•_ 13210 13220 13230 ,3240 l32 50 

ATTTTCATAATTA TCTATCA AA T CACCTACGACAACCCAATCTTGATCTA u.w,^ 
13260 "P 0 13280 ,3290 - 1330b 



AACTCAAGAACCAATCAAATTCTTCTGCTA C T-G-C A A 'A T T G A C C fi A T A r A ? Majority 
13310 ■ 13320 13330, . • . ,3350 

TTCAAA. GCATATC.CAATTCCTTTATTTTCT G' T T A A ATAATC A ACACTTA (I Majority 

13360 13 37Q 13380 ' 13390 

A^f^^S AATTCCTTTATTTTCTGTTAAATAA TCAA.CAGTTAG cohiai2 sea 

ATATCCAATTCC T T T A T T T T C TC T T A A A T A A T'C A A C AGTTAG So£S^ 



GTGCCCCTCTTCATTA TAATCG GC CA CTAATTGAGAAATTTCTTCCTTAT Majority 
13410 13420 ' .o^n ZTT-^ 



_____ __ 13370 . 13380 13390 , 3 400 

13339 TTCAAAGCATA ~~ 
13292 TTCAAAGCATA 

CTTCATTATA 

13 f l ° * 342Q . 13430 13440 13450 

13389 CTGCCCCTCTTCATTATAATCGGCC ACTAATTGAG.AAATTTCTTrrTTA-r k, 
13342 *TGCCCCTCTTGATTATA;ATCGGCC^ 

TTTTCGAGCC ATT ATCTAC G ATGTA GAT ATGG CTTACTTG AGGATA AATT Majority 
13460 13470 134 80 . , 13490 13500 

m-m^-ni urn mm t ? si ; j ffi IHSfi sffsssss;. 



• j ' CC T ^ C A.A T C TT C T C A T C T:A A C UHC A A T X TtI-GGCTT A A Aft GT fa A OA A ». Majorlity 

^ -* 10 . ■ ' ^20' . 13S30 , ' , ., 13540 l^SO . 

13489 G C T CC A A T CI TC-TClf CTAACCGT T C A A T A T T G C C G T T A A If CTr ki i . 4- ,o 
13442 G C T C G A A T GT .ICTCATQTAACCCITCAATATTCOCC XT AAA G'C'J'G AC AA T. d909ljal2!seq 

ACCCGCTA AATATTTCATG.TTCT ATCCTCTTT T .CTAAA ATCTCTA A ATA A HaJ6 f Hy . 

. 13560 13570 ' ,35 80- . 13590 13600 

13539 ACCCGCTA A AT AHT.C ATCf TCTAUCICi ritCIA A A ATf Tf f » 1 i rt 1 u. .o 
13492 ACCCCCTAAAT A'T T T C A T Ct T-CT'ATCCT C T T^TCTAAAAT CT C T A' A A-TA;A dJJo'^Ljallziseq 

■ QC t G A A T G A C T C G T G 0 T T T G C T T A T A A A A A C. G A T A C C G A C A T A G A T A ft T T- A Majority 
13610 13620 ,3630 ,3640 
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C T C C T)|A ^ >f y WjU H ggggS^C jgf| jgjjr ACCAATfi ATACTCACATTTCA Majority ' '' ' 

_ 13660 '367Q 13680- 13690 13700 

S r^r^r^^^ TTGAAT ^ AC A T A A T T T * C C A A T G A T A C T C A C A T T T G A cohl_al2.seq 
13592 CTGCTACTAAACTTTGAATCACATAATTTACCAATGATACTCACATTTGA a0O8L»12.seq 

CTATTGATATA ATA GAGTACAGCTCCACTAAGAGTAGCAGCAATTAAATA Majority 
13 7 1Q 1372Q 13730 r3740 , 137SO 

g2 c?i???A? A i A *i yCAGCTCCACTAAGACTAGCAGCAATTA A A i A coWjdZ.aeq 

13642 CTATTGATATAATAGAGTACAGCTCCACTAAGAGTAGCAGCAATTAAATA a909_ai2. S eq 

GCCCAGCATTCCfCTTGTTAA T TCTTTAAAAGTAAATACATCTCTTAAAG. Majority 
13760 ^770 13780 13790 . ^3800 

)l™ GCGCAGCATTCCTCTTGTTAATTCTTTAAAAGTAAATACATCTCTtAAAG*" cohl a!2 S6a 
13692 CCGC AGC A-TTCCTCTTGTTAATTCTTTAAAAGTAA A.TAC ATCTCTTA'AAG SffcS^ • 

A G A T A G C T T C A T A T A G G G A C A C A A T A A A T T C A G T A A T A A C T G T A G A G A T A Majority 

. 13810 13820 13830 13840 13850 

13789 AGATAGCTTGATAHAGGGAGACAATAAATTCAGTAATAACTGTAGAGATA cohl a£2 sea 

13742 agatagcttgatatagBgagacaataaattcagtaataactgtagagata SSii^ 

ATAGCTCC C A TAGC ACCTAAAATTGGTATTAAAAGTA T A TTAAGCACAAC Majority, 
- 13860 13870 13880 13890 13900 

J22 'iTi^Trro * ** cohl a!2.seq 

13792.ATAGCTCCC ATAGCACCT A A A ATTGGTATTAA A AGTAT ATTA AGCAC A AC aaOB^tzT^ 



seq 

ATTTCCCACA.AGTCC A AT AAC-TGCA GACATTGTGTA AGCT-TT TG T A C G t C Majority 
13910 13920 13930 13940 13950 - 



.,o„ ATTTCCCACAAGTC.CAATAACTGCAG.ACATTGTGTAAGCTTTTGTACGTCcohl a!2 seq 
13842 ATTTGCC AC AAGTCCAAT A ACTGC A GACATTGTGTA AGCTTTTGTACGTC So£5£2!l 

* TTG AAGCCAGTAGATACTG TGTCC€TAAAGCGTTACCATAAGAAATGCAA Majority 

13960 13970 . , 13980 • 13990 ^ -14000 

TTGAAGC.CAGTAGATACTGTGTCCCTAAAGCGTTACCATA AG- -A A A T G C A A cohl_»12.seq 
13892 TTG AACCCAGTAG ATACTCTGT.CCCTA AAGCGTTACCATAAG A AATGCAA So^l^ 

ATGATC ATC AAA . Majority 

14010 



13989 ATGATC ATC AAA . _ |3> m 

13942 ATGATC ATC AAA . So^I.'s^ 

Decoration 'Decoration Shade {with solid black) residues that differ from. the Consensus. 



FIGUItE21U 



7 . .^PCT/US2005/027239 ^ 

MKLSKKLL jgl jETjl »j ggjj gH g gj MS T V RAAEVSOERPARTTV ^ 

J52 Bg y 40 ■ so 



M K L ITIlTT!TFyT ijij A «STVEPVAQFATCMSIVRAAEVSQERPAKTTV sag645_2603.pep 
K p lUl AGSTVEPVA< J FAT G"SIVRAAEVSQERPAKTTV ^sla^.^ 

^ J LF Si ACSTVEPVAQFATGHSIVRAAEVSQERPAKTTV saS^cj bll^ep 

uv^r£I",£f AA y, ^I MVAGSTVEPVA0 - FA TCMSIVRAAEV.SQERPAKTTV sag645 cohl.pep 
UKLSKKLLFSAAVLTMVACSTVEPVAQFATCMSIVRAAEVSQERPAKTTV sa^sIne^lG^ep 

NIYKLQADSYKSEITSNCC I ENKPGEVISMYAKLGDNVKCLQCVQFKRYK Majority - 

52 7 P «p 90 100 

NIYKLQADSYKSEITSNCGIENKBGEVISNYAKLGDNVKGLQCVOFKRYK sac645 2603 oeo 
N I Y.KL? A DS YKSE I TSNGG I ENKDG EV ISNY A KLGDN VKGLQCVQFKR YK 2 S'S 

J^!! DS " SEITS »" IE »MCEVIS,.VAKICD»VKCL C . K T S^bllfpep 
^v5. L S ADSYKSEITSNCGrEN ' KDGEVrSNYAKL «'"'VKGLQCVQFKRYK saSs^h peT 
NIYKLQADSYKSEITSNGGIENKDGEVISHYAKLGBKVKGLQCVQFKRYK Z ^slSla i^p 

VKTDISVPEL KKLTTVE AADAKVCTILEEGYSLPOKTNAOCL, VVDALDSK Majority 
M° 120 130 140 150 



01 
01 
01 
Oi 
01 



-I _L_ 



IrlS cIS^f tLTTVEAA ° AKyCTU - EE « VSLP( } |tT » A «GL¥VDALDs i sag645 2603.pep 
VKTn¥^vn'!fi'!r!r^TTvij A * " AK VGTILEEGVS'LPQKTNAQGLyVDALDSK sag64sZa909 . pep 
^^nTfvSnl^,n^ AADAKVGTILEEGVSLP « KTKA « GLVVDA LDSK ^S.cjblinep 
r^nIfI^, L ^. LTTVEAADAKVGTItKEGVSLP Q K ™ A< JCLVVOALDSK Sag645 cohl .pep 
VKT.DISVDELKKLTTVEAADAKVGTILEEGVSLPQKTHAQCI.VVDALDSK safeneJil^ep 

S N V R Y L Y V E D L K N S P S N I T K A Y A V P F V L E L P V AN S T G T C F L S B I N I Y P K H Majority 

160 '?° 180 . 190 200 

51 SNVRYLYVEDLKNSPSHITKAYAVPFVI.E LP VANSTCTCF LSE I N 1 IP K N sae645 2603 oeo 
51 SNVRYLYVEDL K.N.S P S N I T K A Y A V P F V L E L P V A N S T C T G F I S E I H I Y P K N S^s"^'™ 
SNVRYLYVEDL KNSPSNITKAYA'VPF V.L ELP VA HSTGTCFLSEIB I Y P KM SSrclburL, 
SMVRYLYV. EDLKNSPSMI TK AYAVPFVLELP V'A H S T G T G F L S E 1 N I Y P K N 2« J.U pep 
SHVRYLYVE-DLKN S P SNITKA'YAV P F VLEIP V-A KSTCTCF L'S E I N I Y PK N ^S^ifpep 

VVTDEPKTD KD VKKLGQB:D ACYT I'CEEF K WFXK ST I P A N L C D Y E K F E I T D Majority 

■ 2 f0 230 . 240 -250 

VVTDEP. KTDKDVK.KLGQ.DDAGYT I GEBFKWFLKSTIPANLCDYEKFE I T D sae64S 2603 oeo 
VVTBEPKTDKDVKKLGQDDAGYTIGEEFK. WFLKST1PANLGDYEKFEITD S^Kol'peS 
VVTDEPKTDKDVKKLGQDDAGYTIGEEFKWFLKSTIPAHLGBYEKFEITD SrfWclM i f L> 
VVTDePKTDKDVKKLGQDDAGYTIGEEFKWFLKSTIPAHLGDYEKFEltD sa^S^h Pep 
VVTDEPKTDKDV'KKLGQDDAGYTIGEEFKWFLKSTIPAKLGDYE.KFEITD S^S^i^Pep 

K F A PC IT V K S VCK IK I GSKT LNRDEBYT IBEPTVBNONTLKITFKPEKFK Majority 

- " 260 2J0 " 280- 290 300 

nKFADGLTYKSVCKIKlGSKTLMRDEHYTIDEPTVDNQMTLKITFKPEKFK sae645 2603 beo 
ilKFADCLTYKSVGXrKIGSKTLHRDEHYT.rDEPTVDHQNTL.KITFKPEKFK Z&rt J^^Z 
51 K F ADC LTYKSVGKIKICSKTLNRDEHYTIDEPTVDNQHTLKITFKPEKFK SS^clbiu Lp 
51 • K F ADG LT.YK.SVGK IK I CUT L N R D EHYT IDEPTVBNQNTLK I T F IP E K F K Sola *>h peT 
51 K F A D C J. T Y K S V G K I K I G S.K T L N R B E H Y T I B E P T V B H Q | ■ T L JC I T F K P. I K F=K SglsZSo^ep 

, E j A EL U C M,T L V K H Q 0 A,L BK AT AN T D D. A A F L E I PV AST ij E K A V X C R A I B Matoritv 
310 320 330, -- , 346 . , . 350. ^ 



Si 
SI 
51 



II 
)1 

II E 
H 
II 



I J" l C H I L V K Q D A V !•' K A T A N T D B A A F LElg VAST I NEK A Vt G K A IE sag645 2663.pe P 

^ J * SI* I" ^ 55 I M K 2 Q B A L " K A T A N T D! * A A P L E I P V A S T I H E K A V.L C,K I JE sk§45 _ a9b9 pep 
"nT A !?i'^Ir ^ A ^^ A ^ A ^^^^ AAE kE4:PVASTINEKAV"LG'K A I E . sa^45 - cj bill pep 

E. I A E L L K G I T L V K N Q D A L .D K .A T A N T D D A A F L E I P V A S T I N E K A V L G K A I B saS^S ~cohl 
E I A E L U CUT LVKN.QDA. LDXATANTDDA API EIPVASTJNEKAVLGKAIE Sg'fcS^ie^ep. 

,N T F S L Q Y D H T P D K A D M P K P S N P P R K P E V H T C G K R F V K K B S T E T 0 T li G C A E Mktorltv 

' . " 360 . 370 . ■ 380 -390 .. ■". „ . ■ ' ..400 . 

"^fff^y^yY^y^Fiy 7 ^^^ *ag645_2603.pe P 
mId-cI'aw "PPRKPEVHTGCKRFVKKBSTETQTLG'GAE sai645 a909.oep 

^r^^ D ~ T ^ DKADNPKPSKPPRKPEV,tTGGKRFVKKDSTET< JTLGGAE aa^cj bl fpep 
h t ccf'^vniiTD P E ^ E ^ ^"' G KRFVKKDSTETQT L G G A E Sa |645~coKl.p;p P 

NTFE.LQYDHTPDKADNPKPSNPP.RKPEVHTCCKRFVKKDSTETQTLGCAE saieiSje^pepV 
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SK^l^ 7 . *PCT/US 2 00 5 /027239 ^ 

FDLLASDG j ^Ej jggggl j^g HI I gj VTCOP r K" f K S K-T P G T F F. T K ^ ^T^ ' 

4 » 8 420 43a 440 ~Zo 



Bl FDLLASBGTAVOTD«l J^t!^^ TC,!PIICL1CSBTDCTFEn( 3ag64S_a909.p^ 

lOl FDLLASDGTAVKWTDAl. I.KANTNKNYIAGEAVTGQP I KLKSHTDCTFE IK sa^45Zns«i3t6?pep 

LAYAVDAWAEGTAVTYKLKETKAPECYVIPDK E IEFTVSOTSYNTKPTn Majority 

: f£ 4 T° 486 49 0 soo 

^ * YAV P AN AECTAVTYKLKETkAPECYVIPDKEIEFTV SOfSYHTKPTn ,«n, 

LAYAVDANAEGT: AVTYK'LKETKAPEGYVIPDKEIEFTVSOTSYMTKpTn f^f" J ^ Up<5P 
L4IiVD4lliBST|TTTKll[EIICAPECTVIPJIBlEFTTSQTSt N •? K P T D Sg645^eB316^ep 

ITVDSADATPDTI'KHMKRPSIPMTGGICTAIFVA T CAAYMAFAV.KGMKRR Majority 
2? .530. 540 550 



G 



151 G 
151 G 
151 G 
51 G 
51 G 



T KPN 



Majority 



51 T K D N 

51 T K D N sag645_2603.pep 

51 TKDN sag645_a909,pep 

51- TKDH sag645u.cj bill. pep 

51 TKDN ■ - sag645_cohl .pep 

. sag645_nem3 16 . pep 

BGoration 'Decoration. «• :Shade (with solid black) residues that differ from the Consensus. 
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SI 
51 
51 
51 
-51 
51 



101 
101 



? * ^ 40 50 

S K K ROKIWRGLSVTl"i*i"f*Qn r»cr* JLVQCETQDTNQALGKVIVKKTGDNA *ag649^603.pep 

MKKBftKiwB^t'oTrT LSQ IPFG 1LVQGETQDTNQALGKVIVKKTGDNA sag649 cohl Zl 

llllll SrGLSV^J ^2 J ILVQGETQDTNQ A L G K V I V K K T G D N A ^ l^p 

MKKROKIWRrf^^VTi^r^T ^ o « In ILVQGETQDTNQALCKVIVKKTGDNA ^oIlSx^ 1 . 

„ IPFG ILVQGETQDTNQ'ALGKVI VKKTGDNA 3ag649_ c jbn 1 .pep 

TPLGKATFYIKM DNDK SET S H ETVEGSGEATFEK I KPCDYTIREETAP 1 C Majority 

— gg y *> . so 

T P L G KATFVLKNDNDKSETSHETVEGSGEATFEK 1KPG DYTLREETAP T r <^««40 o«no 

TPUKATFVLK.NDNDKSETSHETVEGSGEATFE KP T tJ r ^SU^S?* 1 "* 

~ TPLGKATF. VLKM DHDKS ETSHE TV EGSGEATFEN IKPGDYTLREEfAP Ifc SSkM if* 

51 TPLGKATF.VLKHDNDKSETSHETVEGSGEATF1N I XFGITTL1EBT AP I r Z&fruFS'*** 

51 TPLGKATFVLKNDNDKSETSHETVEGSGE TFE no U G tSS*^*** 

si t^lgkatfvlkndndksetshetvegsgeatfe^kpgS^lrI" 

YKKTbKTffKVK VADNG ATIIEGMDADKAEKRKEVLNAQYPKSAlYEPTKE Majority 
'- ! *° ^0 130 140 150 

?"?!!£tI£vSv!S;?f? J ^"?^ KAE ^ RK HVLNAQYPKS A I YED.TKE ^49,2603. pep 
101 I KKTBXT.WKVKVAO NGAT I IEGKDA D K AERR'KEVLN AOYPKS A I Y P n T k k ^JZrjq 
101 YKKTDKTWKVKVADNGAT I -I EGKDADKAEKRKEV L N AOYPKSA I YEDTKF t3£ii W 
101 YKKTDKTWKVKVADNGAT I I EGMD ADKAE V AO Y K ! JedJkp S^o~ !SS ?PeP 

101 YKKTDKTWKVKVADNGAT I I E G ED A" D K AE K R K E V L k A Q YP K S A I YE'DTKE sa^49^^bllKpep 

NYPLVNVEGSKVGEQYKALNP IHCKDGRREIAEGWLSKKITCVHPLPKHK Majority 
*f° : . *?0 , ISO • 190 . . 200 

151 NYPLVHVEG.SKVGEQYKALNPINGKDGRREIAEGWLSKKITGVNDLDKNK <=^4Q ^n<* ™» 
151 HYPLVNVEGSKVG'EQY'KALNP INGKDGRREI aegwlsk kQ TGV^DLD'KHK S^49^W * ~n 

-tt V p r*vwvno«^^^^*^^^ ^ ^ P * N G K.D G R R E I A E G W L S K KIT GVNDLDKNK ^a^49~ cjblll^pep 
I« ^aJ-^S« EGSKV CEQ YK AL KP ? NGKDGRRE 1 AEGWLS KK ITGVND LD K N K S^Ti r^2 
1S1 N YP L VHVEGSX VCEQ Y K. A LHP I RGRDGXS E I AE GUSH I TG V N D L D K N K ^4q"^Tfi ™ 
151 N Y P k'^.N V E G'S K.V G E Q.Y KALNP I NGKDGRRE I A E G V L S K'K I TGVNSLDXN'K ^^49Z<cJblli;pep 

Y K I E I T V E G K T T V E T K E L N 0 P L D V V V L L P i N S N S M N N E R A N N S Q R A L K A G E Majority 
' ^ fJO 230 240 So 

12} ^k! S^vp?"IL E TKELNQPUVVVLLDNSNSMNHERaInSQRAUAGE 3ag649 2603.pep 
201 YKIELTVEGKTTVETKELNQPLDVVVL LP KSKSMNNERANNSOPATRTACP o.Lq" m 
201 YK I ELTVEGKTTVETEELNQPLDYVVL'LDSSVSItHSEXAXRS 0 RALK ACE ^4^h,,T P 

^^I2^n"""5 TKELK ^^ 335649^16.^ 
201 YK I ELTVEGKTTVETKELNQPLDVVVLL-P* N'S NSKN'NE RAKKSQRALKAGE ^g^JblU^ 

AVEKLIDKIT SMKPNR VALyTYASTIFDGTEATVSKGVADONGKALKDSV Majority 

. 2 ?° 2 T° . 2?0 290 300 

251AVEKLIDKITSN. K» M RV A L VT Y A S T I F D GTE A T VS K G VAD Q N G K A LN D S V sapfi49 ZfiOl o^o 
Zbl A.VEKl I D K I T S N K D.N R V- A t V T Y A S T I FPGTEAT VS K G V-A DONGKALN DSV S^R4Q r>iKiii -™ 

251. A V E .K L:I 0 K I TS N K D K R V A L VT Y AS T I F D G T E A T VS K G V A D b N CK A f H n ^ I-SSlS^ 
.2Sr A V E K LI D.K.l hit,, RV A L, T T > S T I G TE A I V S'{ t V A nIciIi* D I V ^S^^ 

. S W ,° - " K T T F l A T T B M Y S lik« L X lL" * »"g V N I L K S R I P K E A E H I M CD R T. L Y.O l^loritv.. 

. " 310 . •. a^n- " .' . ' ■ . • 



301 
301 



3 |° • • 32° . . -. aact . 340 350 



— A : , ■ ■ .-». ■ 

SWBTHKTTFT. ATTHK Y S Y L B L T MD A H E V N I L K S R I P. K E A E IT I k G D R T L Y 0 sae649_2603 lio 

301 S W D Y H K T..T P. T A T T H M Y S Y L X L T H D A H E V N I L K S R 1 V K E A E H I M G D R T L Y 0 SS49"coh?'«o 

301. S W D.Y H K T T F T.A t .I It N Y S Y I H L T K.D A M E V H I L K S R I 'P K E A B H I N G D I t L X 6 SSlo^biir-L* 

301 SI 0YHKT.TFTATTBNYSYLJ1I.T. NHAKEVN. I LIS R IP K E A E II I NGD RTLYQ sae649~ 18rs21 "dcd 
301 SWDYHKTTFTATf HNY.S YLHL.THDAKEVN ILKSR IPK E'A III ICDSf 1TQ » 
301 S W D.Y H KT T E T A T T H * Y S Y L K L.T K b AH E-V N I L K. SRI P IIAEII1CDITLT JSKS^' 

F C A TP TQ K ALII fc A ME 1 L E T Q S S H A R K K L I F H V T D G V ft 1ST A IN F M P Y. I S lfalorttv 



3 ™ 3|0" 390 . 400 



351 FGATFTQKA L'M KANEILETQSSNARKKLIFHVTDGVPTMSYAINFNPYI S saa649 zetn „«, 

351 F G A T F.T QKALI1KANEI LETQSSNA R.K KL IFHVTDGVPTHSYA IK F N P Y I S 

^! pr^Tcxntr^^'"^*^^ ' LETQSSNARKKL I FHVTDGVPTUSYAI NFNPY I S sa^49~cjbll^pep 

351 FGAT.FTQKALUKANEI L.ETQSSNARKICLI FHVTDGVPTMSYAI NFNPY IS sa^O^JblU.^p 



- 401 
401 
401 



451 
'451 



^SSSy 1 j^^SL^m 6/0 783181 meth <*^ PAM25 ° **«gM tabfe. ' ^PCT/US2005/027239 2 

T S Y 0 K 9 pgfe^pQ^ g Sj * pi^"t gUS D DY Q lVKGDCESFKLFSDRKy Malorltv - 

4 f° jfO 430 440 450 

4^1 I 2 21* WSFLNKlPDRSCfLQEDFIINGiDYQ^KGDGESFKLFSDKKV sag649 2603.pep 

TS-ToSSfSIflSk pSp^I till** 1 INGDDY ^ « VKCDG.ESFKLFSDRKV^9jUS 
T^vnMn^M^cT^Mtr^ LQEDF I INGDDYQ IVKGDGESFKLFSDRKV sag649 nemSlG.oep 

TSYQNQFNSFLNK IPDRSG ILQEDFI INGDDYQ IVKGDGESFKLFSDRKV 3agWcJbm ^ 

.PVTCGTTQAAYRVPQNOLSyM SNEGYA I NSGY I YLYWRDYNWVYPFDPKT Major! ty 
__ 4 f° 4TO 480 490 500 

PVTGGTTOA^YlfVPn^ NSGY- I YLYWRDYNWVYPFDPKT sag649^603.pe P 

-P V T G G T-T QAAYRVPQNQLSVHSNEGYA I NSGY I Y L Y W RD YNWVYPFDPKT sae649 oohl nln 
451 •PVTGGTTQAAYRVFQIfQLSVUSNE.GYA I MSG Y I YLYWRDYNWVYPFDPKT S^ifLo 
451 PVTGGTTQAAYRVPQ NQLSVMSNE G*Y AXNSGY I YLYWRDYNW VT P FDP K T 2^49^^ 
-451 PVTGGTTQAAYRVPQNQLSVMSNEGYAINSGYIYLY WR D Y NW V Y P F D P K T SS^^G^n 
451 PVTGGTTQAAYRVPQNQLSVMSNEGYA IKS.G Y I YLYWRDYNWVYPFDPKT sa^49^cjb^ll ]pep 

K K V SATKQ I KTHGEPTTLYFNGNI RPK G YD I FT VG IGYNCBPGATPLEA E Majority 

. S j° S ?° 530 ■ 540 550 

501 KKVSATKQ I KTHGEPTTLYFNGNI RPKGYD I FTYGIGVNGDPGATPLEAE sae649 2603 oen 

2! KrvUTv'nirTwr^^ ' RPKGYD I FTVG IGVNGDPGATPLEAE* 2!^49~cohl !pep 

501 KKVSATKQ I K T.H GEPTTLYFN G'N I RPKGYD I FTYGIGVNGDPGATPLEAE sae649~clbll loeb 

SOI KKVSATKQ 1 KTHGEPTT-L-YFN G N I RPKGYD I FTVG IGV N G DPGATPLEAE saS49~I8rs21 d^p 

501 -KKVS-ATKQI K-THGEPTTLYFNGNI RPKGYD I FTVG -IGVNGDPGATPLEAE SS^^^s'Sd 

501.KKVSATKQ I KTHGEPTTLYFNGNI RPKGYD I F T V. G I G V N G D P G A I PL I A I SS^J 

KFMQS I SSKTENYTN VDDT NK I YDELNK YPKT I VEEKHS 1 VDCNVTD P HC Majority 

' . S6 ° ] 570 580 * 590 . 600 

^2ncJoo^ ENYTNVDD ™ KI YDELNKY FKT I VEEKHS I VDGNVTDPMG sag649j2603.pep 
; SSK ^ EN YTN VD »TNK I YDE LN-KY FKT I VEEKHS I VDGN'VTD PUG ^oiohlvpep 
KFMQS I S SK- TEN YTN VDDTNK IYDELNKYFKT I VEEKHS I VDGNVTDPMG saR649~c! bill oeo 
KFMQSISSKTENYTNVDDTNK IYDELNKYFKT IVEEKHS IVPGNVTDPMG SS^lr^ 1"S 
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E M I EFQ L KN G Q S FTH P D Y V L V G N D G S Q L K N G V A L G GPN S D G G I L K D VT VT Majority 
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Y PKTSOTIKINHLN I C S C Q K V VX T YD V R L K D NY ISNK'FYMINNR T'T L S P K Majority 
fiB« - 670 . . - 680 * 690- 700 * 
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I * 51! SI I 11 *! HLN L GS G QK V V.LTYD VRLKD N Y IS NKFYNTNNRTTLS P K 3ag649 cobUpep 
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^! I 2 5 IS SI 1 ** l H L N LGS G A KV V L T YD VR.L K D. N Y IS H K FYNTNNRT T rk ^49^2 ^p 
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S E K E P N T I R P F P IP K I R D V R fi F P V L T I S N OK KM GEV E F! j K V N-K DKHSESL Majority 

; - ; ^° . . ^30. ' 740 \ 750 - . 

2J t Fll l N T 1 ^ D F l 1 P K 1 R D V k EF P V " 1 S N K K M G E V E F IKVNKMHSESL sag649J2603.pe P * - 
701 SE-KOHT I RDFPI P II RBVREFPV L T IS N Q K K M G E V EF I K V N K "D'K H S ES L sag649 cohKpep 
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LGAKFQLOIEK DF S GYKOFVPEGS DVTT.K NDGKrlYPKALODGNYKLYE IS Malorltv 

7 ?° . 770 " 780 ' 790 * 800 

751 LG A K FQ L Q.I EKDFSGYKQFVPEGSDVTTKNDGK I YFKALQDGNYKLYE I S sag649_j2603.pep 

751 LGAKFQLQI EKDF'SGYKQFVPE'GSDV.TTKNDGK I YFKALQDGNYKLYE I S sagG49_cohI .pep 
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3c t i^^^t^crt^^ ! EKDFSGYKQFVPEGSDVTTKNDGK I YFKALQDGNYKL.YE I S 3ag649_ne m 316.pep 
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I KRKYQKFSK ILTLS LFCLSQ I PLNTNVLGESTVPEKCAK'CKLVVKKTDDQ ^Oeja^i^ep 
WKPtSKATFVLKT TAHP ESK I EKVTAELTGEATFDNL IPGDYTLSEETAP Uajority 

S2: '? . &o . ioo . 

Ji !^^I' UKTTAHP P SKIEKVTA ^.TGEATFDNUPCDYTLS.EETAP sagl408_J2603 pep 
NKPLSKATFVLKTTAHPESKI EKVTAELTGEATFDNL I PGDYTLSEETAP SSl40ft"ilV^ 
" "[^.KATFVLKTTAHPESKI EKVTAELTGEATFDNL t D " L H S J J P ^^i^rsea 

* w^n^ kBtHhBe S KD E K V T|I E|lT CEATFDH L||P CDYTLSBETAF 2l408^6b oeT 

"^'^^^^^^LKTTAHPESK I EKVTAELTGEATFDN LI PGD YTLS EETAP S^140^Zj^^3I6?pep 
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101 "E G* YKKTN.QTWQVKVESNGKTTIQNSCPKNSTIGQNQEELDKQYPPTGIYE sa ff 1408 2603 r«M> 
101 B G Y. K KTH QTWQVKV ESNGKTTI QNSGDKNST I G QN Q E ELDKQYPPTG I YE 2l2Hff 
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151 ,DTKES YKLEHVK G/S VPNGKS.EAKAVNPYSSEGEHI RE 11^ EGTLS K R - 1 SEV SgMO^j^^^ieTpep 
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360 370 . 380 . ,390 _ 400 • '' * " •* * 

351 TP EQ QKEY.YLSKVGETFTMKA.F.UEADD I LSQ'VNRRSGK I I VHVTDGVPTR sa*1408 2GoV rio ' "'• 

.351 TP E-Q QKEYYLSKVG.ETFTMKA FHEA-Dp I LSQVNRNSQK I I VHVTDGVPTR ^^I408~ SIS n^n ' 
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jai i r E QQR E Y Y LSKVGETFTMKAFMEADD I LSQVNRNSOK I IVHVTD. GVPTR ^aidnR hmji ™ 
35! TPEQTiclHYYLSKyCETFTBKAFMEADD I L S qT|| R " S Q K. I IVh||tdGVPT R 2|l4083^i^p 
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451 
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^L^; < lKH^^IP»FCI B I S c ^ R«^y^o^"«^c^pX^^ R ^^c ElSI,CEIT sagl408_cjblll.pep 
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N C Q T L q P. S p Y T L Q G H P G S V H K J» G T.A T C C P M M n r . r , r , K ^ y 

620 • 630 * 



E D PH G D K I H L Q 1. G 

"""I "* 

630 6 4o 




701 
701 
701 



. I , ™ u 690 700 

651 G V.K L.E Y. I G H K L Y YR C t N L G E G Q K V T L T Y S V K, 2 n I I t f 2 ^ F Y D ™ c R T T L sagUOS^SlS.pep - 
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gi 1 21909 640 | ref | NP_663908 . 1 | protein F2 like fibronec tin-binding protein [Strept 
ococcus pyogenes MGAS315] 

SCORES Jul tl: 35 Initn; 35 Opt: .136 z-score: 96.3 E(> : 0.08 
^>/home/morama/gas/pili/align/gi-21909640.pep (656 aa) 

initn; 35 initl: 35 opt: 136 Z-score: 96.3 expect () : 0.08 
Smith-Waterman score: 148; 24.5% identity in 339 aa overlap 
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gi-50913505 .pep 

/home / mo rama / gas /pili/align/gi-136214 2 8 . pep 

gi 1 13621428 | gb| AAK33238 . 1 | hypothetical protein [Streptococcus pyogenes] 

SCORES initl: 33 Initn: 33 Opt: . 91 . 2-score: 75.6 E<): 1.1 

»/h.ome/iuorama/gas/piUL/aligxi/gi-13621428.pep (340 aa) 

initn: 33 initl: 33 opt: 91 Z -score: 75.6 expect ( ) : 1.1 
Smith-" Waterman score: 95; 19.9% identity in 271 aa overlap 

(568-819:57-318) 
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SCORES Initl: 70 Initn: 149 Opt: 86 z-score: 71.3 E(): 1.9 

»/home/morama/gas/pili/aiign/gi-50913506.pep (556 aa) 
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SCORES Initl: 40 Initn: 65 Opt: 78 z-score: 68.0 E() : 2.9 

>>/home/morama/gas/pili/align/gi-13621432 .pep (450 aa) 

initn: 65 initl: 40 opt: 78 Z-score: 68.0 expect () : 2.9 
Smith-Waterman score: 78; 37.0% identity in 46 aa overlap 

(368-411:14-56) 
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ogenes MGAS8232] • 

SCORES Initl; 52 Initn: 52 Opt: 73 z-score: 64.8 E(): 4.3 

»/home/morama/gas/pili/align/gi-19745301.pep . - (524 aa) 

initn: 52 initl: 52 opt: 73. Z-score: 64,8 expect () : 4.3 
Smith-Waterman score: 95; 23 .7% identity in 245. aa overlap 
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SCORES Initl: 43 Initn: 68 Opt: 69 z~ score: 61.4 E(): 6.6 
>>/liome/morama/gas/pili/align/gasl5-pep (762 aa) 

initn: 68 initl: 43 opt: 69 Z-score: 61.4 expect () - 6.6 
Smith-Waterman score: 100; 21.4% identity in 252 aa overlap 

(641-873:492-739) 
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SCORES Initl: 31 Initn: 31 Opt: 62 z-score: 60.8 E(): 7.1 
»/liome/morama/gas/pili/aligxi/gi-21909636 .pep (344 aa) 

initn: 31 initl: 31 opt: 62 Z-score: 60.8 expectt): 7.1 
Smith-Waterman score: 71; 22.9% identity in 131 aa overlap 

(181-305:176-298) 
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SCORES Initl: 31 Initn: 31 Opt: 62 z-score: 60.7 E(): 7.2 
>>/home/morama./gas/pili/align/igri-28810259.pep (349 aa) 

initri: 31 initl:. 31 opt: 62 Z-score: 60.7 expect(): 7.2 
Smitn-Waterman score: 71; 22 . 9% identity in 131 aa overlap 

(181-305: 181-303) . \ " . : 

. * ISO \ il6 180 . 3L^0, 200 . ' . ■ • : . '* 
gi-50913 505; DITTEI/T^^ 

gi-28810259. VDVWGmCEG<^FEPKF:raSItiSQ£^ — — --3J&E 

. . 160 170 £80 19:0 . 200 

220 ; 230- .240 250 .260 / 

gi-50913505 . LGKQ VIWSTTRIiKEEQTISIjbSTO 

| |: : : : |. ;|::| z\\ zt |. :? : | j : :: j :: | 

gi-28810259 . liQKEFDFTLTUiJESTIWKKI^ 

' * 210 220 ' 230 240 250 260 

270 280 290 300 310 320 

gi-50913 505 . SSIESSLDSKDFEIVKTIDNL.YTWDDQ — FYLLDFISKQYEVLKTDYQSAKDSTPQTRDI 

= = . * 11=1 II :| 11= -I I 

gi -28810259. T YKVWEMEANK-DGYKTTASLKEGBGQ SKMYQLDMEQKTDESADEIWTTJKRTITQVPTGV 
270 280 290 300 310 320 
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PC TV" USD 5 /' H 7' E! 3«3 

330 340 350 360 370 380 

gi-50913505 . LFG E YT VE P LVMNKGH2SINT INI Y I RS TRPLGLKP IG AAP AXi I Q P RS FRS LT PRSTRMKRS 

gi-28810259. VGTLAPFAVLSIVAIGGVIYITKRJKKA 
330 340 

gi-50913505. pep 

/home/morama/gas/pili/align/gi-19224139 .pep 

gl 1 19224139 | gi> | AAL86410 . 1 1 AF447492_7 unknown [Streptococcus pyogenes] 

SCORES Initl: 43 Initn: 43 Opt: 54 z-score: 58.9 E() ; 8.9 
»/nome/morama/gas/pili/align/gi-19224139 .pep (189 aa) 

initn: 43 initl: 43 opt: 54 Z-score: 58.9 expect ( ) : 8.9 
Smitn-Waterman score: 54; 31.6% identity in 57 aa overlap 

(742-796:90-143) 

720 730 740 750 760 . 

gi-50913505 . GITDTAELEKTL1^IVEDSKLSQIX5ISDSLSQYVDYYDKQP DVTjVTRKSKVNDETEILi 

n ii hi! : ii i 

gx-19224139 . ITIAGSGKASFSPLTFTTOGQYTYRVYQKPSQNKDYQADTTOTDVLVYV TYDEDGTL. 

60 70 80 90 100 110 

770 780 790 800 .810 820 

gi-50913505 . YQKDQVQEAGKDIIDKWFTPKTTSQPKGKOTLTFK^^ 

I ^IJ : * : = I II :| 

. gi-19224139 - VAKVT SRRAGDEEKSAITFKPKRIjVKPIPPRQPNIPKTPIjPIiAGEVKSIiLGIIjS IVLLGIj 
120 130 140 150 160 170 



gi-50913505. pep 

/home/morama/gas/pili/align/gi-19745305 .pep 

gi (19745305 { ref |NP_606441 .1 1 hypothetical protein [Streptococcus pyogenes MGAS82 
32] 



SCORES Initl - 43 Initn: 43 Opt:. 54 z-score; 58.8 E(): 9 
>>/home/morama/gas/pili/align/gi-19745305.pep (195 aa) 

iinitn: 43 initl: 43 opt: 54 Z-score: 58.8 .escpect () : .9 
Sidth-Watennaii score: 54; 31.6% identity in 57 aa Overlap * 
(742-79^:96-149) * >V : ' '.'T V ; Vs " • . . . , 

£1-50913:50^^ . ; %' 

goi-l 9745305." I$m<3S<3K2^B*5BM 

70 . 80 90 ioo . liO 120 

. 770 ;- 780 „. 790 800 ■810.;. . 820 . .••'/ 

gi-50913505. YQKDQVQtoGin)IiDKVOT 

I ::H = = *H II vl 

gl-.197.45305. V&KVISRRAGDEEKSAITF^ 

130 140 150 160 170 180 



gi-50913505. pep 

/home /morama/gas/pili /align/ or f 82 .pep 

TRANSLATE of: orf82.seg check: 4296 from: 1 to: 672 
generated symbols 1 to: 224. 



figure 57 J 



WO 2006/078318 ^ | Kb/^G I w PCT/US2005/027239 

m o PCT/USD5/B7539 

GETSEQ from morama, September 13, 2004 17:09, 

SCORES Initl: 43 Initn: 43 Opt: 54 z-score: 58.2 E(>: 9.6 

>>/home/morama/gas/pili/align/orf 82. pep (224 aa) 

initn: 43 initl: 43 opt: 54 Z-score: 58,2 expect(): 9.6 

Smith-Waterman score: 54; 31.6% identity in 57 aa overlap 

(742-796:125-178) 

720 730 740 750 760 

gi-50913505 . GITOTAELEKTIjNKIVEDSKLSQ DVLVTRKSKVNDETEIIi 

nil mi --h i 

orf 82 . pep ITIAGSGKASFSPLTFTTVGQYTYRWQKPSQNK^^ TYDEDGTL 

100 110 120 130 140 150 

770 780 790 800 810 820 

gi-50913505 . YQKDQVQEAGKI)IIDK71A/FTPKTT 

i : : ::| || :| 

orf 82 .pep VAKVT SRRAGDEEKS AITFKPKRLVKPI PPRQ PNI PKTPLPLAGEVKSLLGI LS IVLLGL 

160 170 180 190 200 210 

gi-50913505. pep 

/home/morama/gas/pili/align/gi-il969638.pep 

gi| 21909638 |ref|NP_663906.l| hypothetical protein [Streptococcus pyogenes MGAS31 
5] 



SCORES Initl: 43 Initn: 43 Opt: 52 z-score: 58.0 E ( ) : -9.9 
»/liome/morama/gas/pili/align/gi-21909638ipep (183 aa) 

initn: 43 initl: 43 opt: 52 Z-score: 58,0 expect (): 9.9 
Smith-Waterman score: 52; 31.6% identity in 57 aa overlap 

(742-796:84-137) : 

720 730 740 750 760 
gi-50913505. GITDTAELEKTIiNKIvEDSKIiSQIjGISDSLSQYvI5T5fDKQP DVIiVTRKSKVUDETEIIj 

ii M 11!! : II I 

gx-21909 638 . I T I AGSGKASFS PLTFTTVGQYT YRVYQKPSQ:^^ — r - TYDEDGTL 

60 70 80 90 100 110 

770 - 780 790 . .800- : .810 - . 820 

gi-50&13505 . YQID3QVQI^GKDIIDK^/VFTB^^ 

■ ... J :^|^ ■ 

giT-2190963^ ; Vi^ISR]M.<3!D^^ 



! Distributed over i thread. 

! Start time: Wed Sep 15 18:46:18 2004 

:1 Completion time: Wed. Sep 15 18:46:21 2004 

I CPU time used: . 
1 Database scan: .0:00:00.1 

! Post-scan processing: 0:00:02.2 
i Total CPU time: 0:00:02.3 

! Output File: gi-50913505 . fasta 
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(Peptide) FASTA of: gi-50913506 .pep from: 1 to: 556 September 15, 2004 18:45 

gi | 50913506 1 ref | YP„059478 . 1 | Fimbrial structural submit [Streptococcus pyogenes 
MGAS10394J 

TO: *-pep Sequences: 56 Symbols: 22,803 Word Size: 2 

Scoring matrix: GenRunData : blosumSO . cup 
Variable pamfactor used 

Gap creation penalty: 12 Gap extension -penalty: 2 



Histogram Key: 

Each histogram symbol represents 1 search set sequences 
z-scores computed from opt scores 

z -score obs exp 
( = ) (*•) 



< 20 0 0: 

22 0 0 : : * 

" 24 0 0: 

26 0 0: 

28 0 0: 

30 . 0 0: 

32 0 0: 

34 0 1-* .•"*,■-. 

36 0 2: * . ' 

38- 0 3: * 

40 0 4: * 

42 0 5: * 

44 0 5: * 

46 1 5:= * 

48 8 5 :====*== 

50 24 5:====*=================== 

52 2 4:== * 

54 3 3:==* . 

56 . " 1 3i^= * ■ " • . ■ -.■ "*■ 

•58 . 2 '2 . .. . . '• ' ■ ■ ■.; 

■ : 6Z ■-. ' . ;ip'- * ;/'.(: >V ': ■ '-- v.i-^/V'":-. v >.>W : >k ^-^,v^^^ ; v' '• • : 

•..•.6.6, , * .-i&yi- . , /• -\ ... \' ; / o • : 

68 ' ' -"£:V*. > ' • \ . ■ • •' ' ■ ' " t . ■ ."; • • / 

72.. o o : i '*:/ '.' : • ' * .* * v " : " > V" "\' ; -^^H .r" ■ "''"v" 

76 . .1 0:= • ' ; - .\ '.' V^VV;/' V-.-- , . 

7.8- 0 6: . .- . ; *-V -I ■;. - '".v" f^^/vh'\; • ' '/ 

80 o o: - - : . . . »";/ .... ; . " 

82 0 0: .." , . ' : ■\... < !s V ' 

84 .0 0: . ' * 

86 0 0: 

88 0 0: 

90 0 0: 

92 0 , 0: - 

94 0 0: 

96 0 0: 

98 0 0: 



FIGURE 58 
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PtIT/ U Si OS /' S *7 B 3 ! 9 

. 100 0 0: 

102 0 0: 

104 0 0: 

106 0 O: 

108 0 O: 

110 0 O: 

112 0 0: 

114 0 0: 

116 0 0: 

118 0 0: 

>120 10:= 

Joining threshold: 37, opt. threshold: 25, opt. width: 16 , reg. -scaled 

The best scores are: initl initn opt z-sc E(55).. 

/home/morama/gas/pili/align/gi-50913506 .pep Begin: 1 End: 556 

-! gij 50913506 | ref | YP_0 5947 8.1 1 Fimbri . . . 3454 3454 3454 1016.2 4.7e-53 

/hoine/moraroa/gas/pili/align/orf 84. pep Begin: 316 End: 567 

! TRANSLATE of: orf84.seq; check: 7868... 57 83 135 75.1 1.2 

/home/moran«./gas/pili/align/gi-19745307.pep Begin: 316 End: 567 

! gij 19745307 | ref |NP_606443.1| protei... 57 83 135 75.1 1.2 

/ home /mo rama / gas /p i 1 i /al ign/gi -21909640. pep Begin: 202 End: 524 

! gi | 21909640 [ref |ilP_6639.08 . 1 1 protei.. . 56 81 134 75.0. 1.2 

/home /morama / ga s /p i 1 i / al ign/ gi -28810263. pep Begin: 316 End: 638 

! gi|28810263|6^j|BAC63201.1| protein... ~ 56 82 134 74.7 1.3 

/homeYmorama/gas/pili /align/or f 80 -pep Begin: 49 End: 352 

! TRANS LATE of: or f 8 0 . s ecf check : 9824.... 45 69 113 70.8 2.1 

/home/morama/gas/pili/align/gi -19224137 .pep Begin: 25 End: 342 

! gi 1 19224137 |gb|AAL86408.l|AF447492„. . . 45 69 ±09 -69.8 .2.4 

/home/morama/gas/pili/align/gi-19224141 .pep Begin: 277 End: 645 

! gi j 19224141.) go] AAL86.412:ij AF447492_. . . 73 73 118 68.9 2.7 

/home /morama/ gas /pili/align/g±-21909 63 6 . pep Begin: 44 End: 344 

! gi| 21909636 | ref |NP_663904.l| conser. . . 45 98 96 66.1 3.8 

/home/morama/gas/pili/align/gi-288i0259.pep Begin: 49 End: 349 

! gi|28810259|dbj|BAC63197.1| hypo the. - 45 98 96 66.0 3.8 

'/home/morama/gas/pili /align/gas 15. pep Begin: 222 End: 470 

! GAS15 GAS15 . .. 42 68 96 63.8 5 

/home /morama / gas /p i 1 i / al i gn/ gi -13621428. pep Begin: 17 End: 340 

! gi 1. 13 6214*28 | gb | AAK3323 8 . 1 1 hypothet 41 41 87 63 . 6 . 5.2 

./bbme/moraina/ga^ Begin: 193 End: 462 

U''gl|.^224^ . .41 : 86 .61.0.. •• 7. 

./no^/mor#^/gasV^^ BegM; S03 End; §66 • . 

>? g±\5mi3^ 7.B 

; /^me/morai^/g£^^ pep Begin: 60 End: 143 

:1 ^jiI3^ 43 67 67 59:2 8.7 ' 

-/bomev/^^ Begin: End: 344 . 

! gi |19 ^ " 10-6. * 69 5814 9;5" 

WEnd. of List . . -'■*. . 1 . . •* 

gi-50913506.pep ; • . 

/borne /morama/ gas /pili/align/giT50913 50 6 . pep 

gi | 50913506 1 ref | YP__059478 . 1 1 Fimbria! structural subunit [Streptococcus pyogenes 
MGAS10394] 

SCORES Initl: 3454 Initn : 3454 Opt: 3454 z-score: 1016.2 E(): 4.7e-53 
»/home/morama/gas/pili/align/gi-50913506.pep C556 aa) 

initn: 3454 initl: 3454 opt:- 3454 Z-score: 1016.2 expect ( ) : 4.7e-53 
Smith- Waterman score: 3454; 100. 0% identity in 556 aa overlap 



FIGURE 58A 



WO 2006/078318 



PCT. 

(1-556:1-556) 



~PCT/US2005/027239 



5 / S 7i2: 



3 «s 



gi-50913506. 
gi-50913506. 



10 20 30 40 50 60 

MTNKRETVREKI LITAKKLMLAC IJAII^VVGIiG^^^RVS ALSKDDT AQLKITNI EGGPTVT 

1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 J J i 1 1 1 1 1 1 f 1 1 f 1 1 f 1 1 1 1 1 1 1 1 1 1 

IXPTlsrRRETVREKILiITAKKLMIjAC LAI LAVVGLGMXRVS ALSKDDT AQ LKITNI EGGPT VT 
10 20 30 40 50 60 



70 80 90 100 110 120 

gi-50913506 . LYKIGEGVYNTNGDSFlJsrF^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 

gi-50913506 . LYKIGEGVYNTNGDSFIETFK^^ 

70 80 90 100 110 120 

130 140 150 160 170 180 

gi-50913506. NGTATYNARGASVYIALLTG^^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 

gi-50913506. NGTATYNARGASVTIALLTGATIX3RTYNP 

130 140 150 160 170 180 

190 , 200 210 220 .. 230 240 

gi-50913506 . AKSSLPSITK^OTGTIDDVKKKTT^ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ll ll 1 1 1 1 1 1 1 1 1 1 1 1 

gi-50913506 . AKSSLPSITKKVTGTIDDWl^^ 

190 200 210 220 230 240 



gi-50913506. 
gi-50913506. 

gi-50913506. 
gi-50913506. 



250 260 270 280 290 300 

TFEHmSM^WKGKMAN^ 

ill 1 1 III 1 1 1 1 1 111 1 1.1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 III II 1 1 III 1 1 II II III II Mill 

TFNFNSLTVEWKGKIY^ 

250 260 270 280 290 300 

310 320 -330 340 350 360 

AVWnsn^AJCVGEEGNPJSTKAEFFYSHNPTKG 

lllllllllllllllllllllllillllllllllllllllllllllllllllllllllll 

AVVISnSTKAIVGEEGNPNKAEFFYSIS^ 

310 320 330 340 350 360 



gi-50913506. 
^1-50913506.. 



370 380. 390. 400 410 420 

FRKVDSVSKTPIilGAOIFGVYOT 

mill ii mi 1 1 1 1 1 i.j i n n i ii 1 1 1 1 1 1 ii i ii i n 1 1 1 1 1 hi 1 1 1 1 nun 1 1 

FRKVDSVSK^.PIiIGAXFGWDTS^ 

370 380. 39.P. 4P0 -410 420 



#30 



440 



450 



460 



.470 



.480: 



km i i iii i i i iii i i t 1 1 1 1 1 %\ m mm m \ i 1 1 1 1 n j 1 i i i 11 1 1 1 1 j i 1 1 r 



t&3TE3T¥EITA^ 
: 430 440 



450 



460 



470 



480 



gi-50913506. 
gi-50913506. 



: ? .,v^ v v . . 490 500 510 . .520 .530 ; . 540 

DVIQ3AYIESTKAIiTIX!JTT . 

1 1 1 1 1 1 1 ii 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 i iii i n 1 1 1 1 ii i nil 1 1 1 1 1 1 1 1 \\i\u 1 1 i 

IWKEAYIESTKALTIXSTT^ 

490 500 510 520 " 530 • 540 



. 550 

gi-50913506. AMIGAIGIYIVKRRKA 

II 111 II III ill II I 

gi-50913506. AMIGAXGIYIVKRRKA 

550 
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WO 2006/078318 19^/^X7 ^PCT/US2005/027239 

P C T ,/ 11 5 O 5 iS! 7 \d:i4 1 ~ 

gi-50913506.pep 

/home/morama/gas/pili/align/orf84.pep 

TRANSLATE of: orf84.seq; check: 7868 from; X to: 2088 
generated, symbols 1 to: 696. 
GETSEQ from morama, September 13, 2004 17:07. 



SCORES Initl: 57 Initn: 83 Opt: 135 z-score: 75-1 E(); 1,2 
»/liome/morama/g;as/pili/alicna/orf84.pep (696 aa) 

initn: 83 initl: 57 opt: 135 Z-score: 75.1 expect () : 1.2 
Smith-Waterman score: 146; 24.4% identity in 262 aa overlap 

(232-462:316-567) 

2X0 220 230 240 250 

gi-50913506 . KTTSI^SVLSYSI/TFELPSYTKEAVHK^^ 

= :|::, | 8 :|:: : 

orf 84 .pep EKEVAVDDAELKQ INSEGQQEI SVTWTNQLVTDE — KGMAYIYSVKEVDKNGELLEPKDY 

290 300 3X0 320 330 340 

260 270 280 290 300 . 3X0 

gi -509X3506 . ITEIX^SVmrENTKIGIAE^OT^GFNLSFIY -DSLESXSPNISYKAWNNKAIVGEE 

1 I l| | ::: ::: : | J: :|:| :: : | | ||: 

orf 84. pep IKKEDGLrTVTNTYV KPTSGHYDIEOTFGNGHIDITEDTTPDI-VSGENQMKQIEGED 

350 360 370 380 390 - 

320 330 340 350 

gi^-509.135.06 . GNP— — NKAEFFYSNNP -TKGNT YDNL-DKKP-DKGNGITSKEDSKIVYTYQ 

= = l I il I |;:| \ztz |::| | r| S *|- 8 : :: :| : 

orf 8 4 . pep SKPIDEVTE^nsnjIEFGKNTMP^ 

400 410 420 430 440 450 

360 370 380 390 400 410 

gi-50913506 . IAFRKVDSVSKTPIxIGAIFGVYI>TSHK^ 

I I I I I II = = hlH h I • ?H * * i IN : i 

orf 84 .pep EDSATHIKFSKRD-IDGKEI^VGATMELRDSSGKTIS — TWISD^VKDFYIiMPGKYTFVE 

460 470 480 490 500 510 

. 420 430 440 450 460 470 

gi-509±35 0 6 . IjKAPKGYSIJSnrE-TYEITAN-V^ 

II II * I h 11 = : I i': | | | :|. || - 

orf 84 .pep TAAPIX^YE-IATAITFT^^ 

520 .530 540- 550 560' 570 

. - v .-J 4 9- 0 . '. . . 4 ?°.. . .500 510; . — : . ..520 '. :: 530 > ■ i : 

ebf &4^pep -ftti&S^^ 1 • ! : ' ' 

580 590 60*0 *. iSlO: 620 ' 63^. 

gi-50913506. j?ep ...... • - 

/home/moraina/gas/piXi/aiign/gi-X97453b7 .pep . • 

gi 1 19745307 1 ref |NEL;606443 .I| protein F2-like protein [Streptococcus pyogenes kGA 
S8232] ' " 

SCORES Initl: 57 Initn: 83 Opt: 135 z-score: 75.1 E() : 1.2" 
»/tLome/morama/gas/pili/align/gi-l9745307 .pep (696 aa) 

initn: 83 initl: 57 opt:' 135 Z-score: 75.1 expect () : 1.2. 
Smith-Waterman score: 146; 24.4% identity in 262 aa overlap 

(232-462:316-567) 
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P C TVU S 
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gi-50913506. 



210 220 230 240 250 

KTTSLGSVIxSYSLTFELPSYTKEAVl^ 

|:| : z \ z z z z z | : z \ : z : 
gi-19745307 , EKEVAVDDAELKQINSEGQQEISVTWTNQLVTDE — KGMAYIYSVKEVDKNGELIxEPKDY 
290 300 310 320 330 340 



260 270 280 290 300 310- 

gi-50913506 . ITEDGSVMVEOTKIGIAKEVNNGFNL.SFIY- DSLESISPNISYKAVVNNKAIVGEE 

i ^ 1 II s | ::: ::r : | |: :|Y| : | | J|- 

IKKEDGLTVTNTYV KPTSGHYDIEVTFGNGHIDITEDTTPDI-VSGENQMKQIEGED 

350 360 370 380 390 



gi-19745307. 



320 330 340 350 

gi-50913506 . GNP NKAEFFYSTOTP TKGNTYDNXj - DKKP -DKGNG ITSKEDSKI VYT YQ 

I II I h:| \nz |::| | :]::):: :x z\ : 

SKPIDEVTENI^IEFGKNTMPGEEDGTN^ 
400 410 420 430 440 450 



gi-197453 07. 



gi-50913506. 



360 370 380 390 400 410 

IAFRKVDSV S KT PLIG AI FGVYDTSNEIIj ID I VTTJNKNG YAI STQ VS SGKYKI KE 

I I I I - I II : : |:|:| h I ss | s s- r | | | *" -I 

gx-19745307 . E DS ATH I KF SKRD— I DGKE LAG ATME LRD S SGKT I S TWXSDGQVKDFYLMPGKYTFVE 

460 470 . 480 490 500 510 



gi-50913506. 



gi-19745307. 



420 430 440 450 460 470 

liKAPKGYSItOTE-TYEITAN-W^ 

II II = I l=. * II-- |o :: :::.| I | :| || 
TAAPDGYEIATAITFTWEQGQVTVNG 
520 530 540 550 560 570 



480 490 500 510 • 520 530 

-gi-50913506. YSIDSRPTGr^ViOEAYlEST^ 

gi-19745307 . DEQGHSGSTTEIEDSKSSDVIIGGQGQIVETTEDTQTGMHGDSGCKTE\^EDTKLVQSFHF 
580 590 600 610 620 630 

gi-50913506. pep 

/home/moraina/gas/pili/align/gi-21909640.pep " 

£i| 21909640 |re£ |NP_663908 ,1| . protein F2 like, fibronec tin-binding protein tStr^pt 7 
ocoecus pyogenes MGAS3 15] 



SG0RES Iniitl * 56 



Smitn-Watiernian score: 156; 
(232-547=202-524) 



23 .9% ideritity in 347 aa overlap 



.. . * 2J.0 220 ' 230 240 ., 250 

gi-^5 0 913 506, KTTS3^SVI,SYSLTFEIiPSYT^^ 

| : J : : j : : r : : | : : | : : : 

gi -21909640 EKEVAVDDAELKQIJSTSEG^ 

180 i90 200 2i0 220 



gi-50913506. 



260 270 280 • . 290 300 310 

ITEDGSVMVENTKIGIAKEV1MGFNLSFIY-- DSIiESISPNISYKAVVNNKAIVGEE 

J | :: :: | || : | :t3 : | | : : ] | || : 

gi-2 1909640. IKKEDGLTVTNTYV KPTSGHYDIEVTFGNGHIDITEDTTPDI -VSGENQMKQIEGED 

230 240 250 260 270 280 
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PCT/USOS/57339 . 

320 330 340 350 

gx-50913506 . GNP KKAEFFYSNNP TKGNT YDNL - DKKP - DKGNG ITSKEDSKI VYT YQ 

I II I h:| |::| | :1::J:: :: = I : 

CfX-21909640 . SKPIDEOTFJNTNLIEFGraT^^ 

290 300 310 320 330 340 

360 370 380 390 400 410 

gx-50913506 . 1 AFRKVDS VSKTPLiIGAI FGVYDTSI^IKIjIDI VI? TNKNGYAI STQVS SGKYKIKE 

MM— I II |:|:| h | ::| : : : ||| : I 

gx-21909640 . EDSATHIKFSKRD-IDGKELAGATMELRDSSGKTIS TWISDGQVKDFYLMPGKYTFVE 

350 360 370 380 390 400 

420 430 440 450. 460 470 

gx-50913506 - LKAPKGYSLNTE-TYEITAN-WVTATWT^ 

M N M U : \\zi \tz :: ::: | | | ,f || 
gx-21909640 . TAAPXX3YEVATAITFTVBTEQGQVTV^ 

410 ' 420 430 440 450 

480 490 500 510 520 530 

gi-50913506 • YSIDSRPTGiSTOVKEAYIESTKALT^ 

. II : I II :|::r |:| |».|: :|: | :|| 

gx-21909 640,- —IDIEEKLPD-EQGHSGSOTEIEbSKSSDVIIGGQG^ 

460 470 480 490 500 

540 550 
gi-50913506 . TYLFKAIGSAAMXGAIGIYIVKRRKA 
I : : :| ::||: i 

• ax-219p_9 640 , TEIEDSKSSDVIIGGQGEVVDTTEL^TQSG^ITGHSGSTTKIEDSKSSDVIVG<^GQIVETT 
510 520 530 540 550 560 

gi-5G913506*pep 

/lioirie/moraiiia/gas/pxli/align/gi-28810263 .pep 

gi | 2 8810 2 63 | db j | BAC 63201.1) protein F2-like protein [Streptococcus pyogenes SSI^- 

SCORES Inxtl : 56 Xnitn: 82 Opt: 134 z-score: 74.7 E() ; 1.3 
>>/home/in6raiiia/gas/pxli/align/gi-2881d263;pep (733 aa) 

xnitn: 82 inxtl: 56 opt: 134 Z-score: 74.7 e^)ect() : 1.3 
jSmith-Waterman score: 155; 23; 6% :i<aentitY*in'' 3'47' aa "o^erl^ ; r "' *" • • 

.(232-547:316-638) ' .'. 
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. . 290 300 ,3iti 320 330 > 340 : 

. ■ . • 2^0 270 -2180 ; ; - : 290" '~ ; ; 300 ■ ; ^;: :; '310'"" : 

: gi-50913506. ^TETCSVMVEtoKlGlA^ 

I I II - I = " . I |: i | : | i: M l | | : 

-gx-28810263 , IKKEDGLTVTNTYV KPTSGHYDIEOTFGITGHIDITEDTTPDI-VSGEISrQMKQIEGED- 

350 360 370 380 390 : "< V 

320 330 340 350 

gi-50913 506 . GNP NKAEFFYSNNP TKGNTYDNL-DKKP-DKGNGITSKEDSKIVYTYQ 

M I II " I IM h:= h = | | » =1 r 

gx~2 88 10 2 63 , SKPIDEVTENNLjI EFGKXvTTMPGEEDGTNSISn^EE^/EDSI^V^ E 
400 410 420 43 0 440 . 450 

360 .370 380 390 400 410 



FIGURE 58E 



IU/417 



WO 2006/078318 < 1 ^/ ~ ° ' w PCT/US2005/027239 

.PCT/ljfeo5/27S39 

gi -50913506. 1 AFRKVDS VSKTPL.IGAIFGVYDTSNKLIDI WTWK3STGYAISTQVSSGKYKIKE 

III!:: I || : ; | : |:| |: | ::| : : : ||| : | 

gi-28810263 . EDSATHIKFSKRD- IDGKELAG ATMELRDSSGKTI S TWI SDGQVKDF YIxMPGKYTF VE 

460 470 480 490 500 510 

420 430 440 450 460 470 

gi-5 0 913 5 0 6 . LKAPKG Y S LNT E - T YE I TAN - WVT AT VKT S KS TT YTS DKI^ ATDNS KQ VG WLKtSTG I F 
II li i h : ||:: |:i ::: | | | z\ |{ 

gi-2 8810263 . TAAPDGYE\^ATAI TFTVISTEQGQV^WGKIATKGDAHIVMV'- DAYKPTKG SGQV — 

520 530 540 550 560 

.480 490 500 510 520 530 

gi-50913506 . YSIDSRPTGNDVKEAYIESTKALTDGTTFSI^^ 

II : I ^ II : |: : : hi h h *h I HI 

8810263. — IDIEEKLPD-EQGHSGSTTEIEDSKSSDVT IGGQGEWDTTE — DTQSGMTGHSGST- 
570 580 . 590 600 610 620 

540 550 " 

. <ji-50913506. TYLFKAIGSAAMIGAIGIYIVKRRKA 

I = : H :«h i 
Cfi-28810263 . TKIEDSKSSDVIVGGQGQIVETTEDTQTGMHGDSGRK^ 

630 640 6>50 660 670 680 

gi-50913506.pep 

/home/morama/gas /pili /align/orf 8 0 . pep 

TRANSLATE of: orf80.seq check: 9824 from: 1 to: 1056 
generated, symbols 1 to : . 352 . 
GETSEQ from raorama , September 13 , 2004 17 :11 . 

SCORES Xnitls 45 Initn: 69 Opt: 113 z- score: 70.8 , S E() z 2.1 
>>/3iome/morama/gas/pili/aligii/orf 80 .pep . (352 aa) 

initn: 69 initl: 45 opt: 113 Z-score: 70.8 expect ( } : 2.1 
Smitlx-Waterman score: 123; 22.8% identity in 311 aa .overlap 

(284-556:49-352) 

260 270 280 ' 290 . 300 . 310, . 

gi- 5 0 9 13 5 0 6 . KMAOTTEDGSVMVENTK^ 

:: |,j : | : | :. :: ::: : : \i\ 
Orf80.pep. ATTALGTASIiNQ^ . 

20 • 30 . 40 50 : Vi60; ".^Z /; ^7.Q'./; : 

•• • 3 ?° ; .' . - . 330 : - 340 .. 350 : y^'^Oy^^iy^lb . 

gi-50913506. . <^PN— K^EFY£^^ , • 

*" ;/ ": so ' '-'■%6 t ''' : {106-. ■/ iio . .7 ' \^-'i2dv^:^ : i<>yi3ti • v > ;.' : . 

- . . . -380 ,... -*3'90 

£fi-.50913506. LIGMFGVYDTSNK^^ f-YAISTQ-VSfifGK^I^I^KAPKGYSliw 

• J :i| :|: : ir : r - V V ' |. z] : t ^^'^^1' ^ \'\^ 

orf 80 .pep KDGI TYDDKKWTVDVYVGNKAIS^ 

140 150 160 170 180 ,190 

.430 * 440 450 460 
gi-50913506 . TETYEITANW— VTATVKTSANSKSTTYTSDKNKATDNSEQVG WLKNGI 

I ' HIH I I:: I h » ^ »' » — -I I -I 

orf 8 0 . pep IEK-QITGNAGDRKKSFNFTLTLQPSEYYKTGSW 

200 210 220 230 240 250 

470 480 490 500 510 
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gi-50913506. FYSIDSRPTGNDV -KRAYI ESTKALTDGTTFSKSNEGSGTVLLETDI ' 

— I I = l = = l h I hi :h I : 

or f 8 0 . pep SVMLSKLPIGIfcTYYLSEDEAISrK^ 

260 270 280 290 300 310 

520 530- 540 550 

gi-50913506. POTKI^ELPSTGSIGTYT.FKAIGSAAMXGAIGIYIViaiRKA 

I = -t II HI .hi: II- llhlhll 
orf 8 0 . pep TNKRDTQ VP -TG WGTLAPF AVLS IVAIGGV- 1 YITKRKKA 

320 330 340 350 

g;i-50913506.pep 

/home /morarna /gas /pil i /align/gi- 1 9224137 .pep 

crij 19224137 |gb|AAI,8 6408. 1|AF447492_5 EftLSL.A [Streptococcus pyogenes] 

SCORES Initl: 45 Initn: 69 Opt: 109 z-score: 69,8 E(): 2.4 
>>/home/morama/gas/pili/align/gi-19224137 .pep (342 aa) 

initn: .69 initl: 45 opt: 109 Z-score: 69.8 expect ( ) : 2.4 
Smith-Waterman score: 169 ; 26.0% identity in 334 aa overlap 

(257-556:25-342) 

230 240 250 260 270 280 

gi-50913506 . NKTVWSDlSmiSEGLTFl^NSL 

I : : : : | : : : | | : : | j | 

gr-19224137 . MKKNKLLLATAILATAI^^ 

10 20 30 40 

^ . 290 300 310 . 320 330 340 

gi-50913506 . YDS LE SI S PNI S YKAVVN-NKAI VGEEGN- PNKAEFF YSISnSI PTKGNT YDXSTIjDKKPDKGNG 

I 3 I ' 1= vl II **J H hi I I : =h I 111 = 

gi-19224137 . DDTIi— — IiMPKTDYTFSVNPDSAATGT 

50 60 70 80 90 100 

350 . 360 370 380 390 400 

gi-50913506. . ITSKEDSKIVYTYQI AFRKVDSVSKTPrjIGAIFGrV" - YDTSNKLIDIVTTNKITGYAI STQV 

* ,000,.^ ^ : |::: : I I - - I h 11 II - hi: : K* =: . : 
gi-19224137 . W^-DFMKVTFPSVGIYRYVOTENK- GT AEGVT YDDTKHDVDVYVGNNEKGGLiE PKY 

110 120 130 140 150 160 

41*(); 420 . .. ; 43Q . 440 450 

Gri~509l3506.o -SSCKXK?^^ 

• v ■■■ V. *W-:* 11 = '-■'=> • = I J > ;h = 1 .. - :• 

V"*' : ' " : ^"i^q ; ";-";' -V " \3fcS6T: v ""." : . : . ' : ';&$f&=\ **" / :2brb • ^ " 'iib ""* v^i&O-- 

■ . .460- J. 4:7-0 *■.. •• * . £80 490 - 

gi-50913506 . -- — EQVGWLKH— GIFYSI- — DSR— — - — PTGND — VKEAYIE --■ — : — : STKAI/TDG 

- - - - I? I - ^ I I = M : Ml = = I H II 

- giL-19224137 -WIEENGQTE^VKiG"^ 

- : 230 \ 240 * 250 r 260 270 "280 

. 500 . 5i0 : : 520 ' 530 . 540 550 

gi-50913506. TTFSKSNEG- SGTVIilxETDIPima^EIiPSTGSIGTYL^^ ' 

• ,<™,o. = l U .= I 3 h = -I II -II h I lh = 111 = 1 

gi-19224 137 . EKIjSTYlsrEiGQEHKTDKTADEIVVTNNRDTQVP -TG WGTIiAPFAVLS XVAIGGV— I YITfC 

290 30.0 310 320 330 

gi-50913506. RRKA 

Ml 
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gi~50913 506.pep 

/home/mo3rama/gas/pili/aligxi/gi-19224141 .pep 

gi 1 19224141 | gt> j AAL86412 .1 j AF447492_9 protein F2 [Streptococcus pyogenes] 

SCORES Initl : 73 Initn: 73 Opt: 118 z-score: 68.9 E(): 2.7 
>> /home /morama/gas/pili/a.lign/gi-19224141. pep (1161 aa) 

initn: 73 initl: 73 opt: 118 Z-score:. 68.9 expect () : 2.7 
Smith-Waterman score: 174; 23.9% identity in 406 aa overlap 

(115-483:277-645) 



gi-50913506. 
gi-19224141. 



90 100 110 120 . 130 140 

VSLTETGPTSQEXTTIANGIlSrroKIKPFSTCWSISNGTATYNAKGASVY — IALLTGAT 

Ihllll :| : : :| | 

lYTFTDYJAGLDKVQLSAEDSLFLK^ 
250 260 270 280 290 300 



gi-50913506. 
gi-19224141. 



150 160 170 180 190 
DGRTYNPILLAASYNGEGNLVTKNIDSKSNYLYGQTSVAKSS T 

-•■II s I I h s ' I - 1 :: ::::| | :: ( | 

STKESlST^ITNGIjSlSrVG-GSIESxNTETGEFVWYVYVN 
310 320 330 340 350 360 



200 210 220 230 240 250 

gi-50913 50 6 . ID---DVNKKTTSLGSVI,SYSLTF — ELPSYTKEA\T^TVWSDl^ISEGLTimFNSLTVE 
I 10 : = = II : I : :||1 |:| : :| :: || :|; 

gx -19224141 . SDkEETOAJTOSSAELGEIQW^ 

37*0 380 390 400 410 



gi-50913506i 



gi -19224141. 



260 270 . 280 290 300 310 

WKGKMANITEDGSVMVENTK^ 

h= -I" « 1L I =11 : : : i I :I :.: ::: 

MTKRQRIDFG £ntfIQttKAFIIW--TGKT^ 

420 430 440 450 460 



320 330 
g± -50913506 / ■ 1SEGNPNKAJSFFYSISINPa?KGNTY 

: I I I MM 

^gi-1922414l:i frga&eyaaf— ~ 

■\ :" -.V .470 ; 480 



340 350. 
DNIiDKKPDKGNGlTSKEDSKIVYTY. 



I,; I . J 



360 
QIAF 



490 



500 



510 



\- 370 - . 380; . 3^0 400 #10 ' J%%0i 

:J : |i:::| | |. | *' *« .: .V. : :: :| : | : ; :::Jp| :'| ^ J] | | : 
gi-19224141 . KKM-STDITOTLPEA^ 

uiL-V:.-:". 520 530 . 540 550 560 -57.0 - : « - 



430 440 450 460 

gi-50913506. IjNTETYEIT- ANWVT — AO^TSANSKSTT^SDKNKATDNSEQVGWLKN 

I I | t I =:! : . ::||: It f M ^ h I > I - 

QVTEKIxATVTVDTTKPAEEMVTWG 

580 590 600 610 620 630 



gi-19224141. 



470 480 490 500 510 520 

gi -50913506. GXFYS IDSRPTGNDVKE AYIESTKAIiTDGTTFSKSNEGSGTVLIiETDI PNTKXGELPSTG 

hlh :h 

gx-19224141 . RPDQRPAKIQVQLLQNGQKI4PNQIQEVTKDNDWSYHFKDL,PKYDAKCJQEYKYSVEE 

640 650 660 670 680 
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gi-50913506. pep 

/home/morama/gas/pili/align/gi-219 09636 -pep 

gi | 21909636 |ref |NP_663904 .1 1 conserved hypothetical protein [Streptococcus pyoge 
nes MGAS315] 

SCORES Initl: 45 Initn: 98 Opt: 96 z- score: 66.1 E() : 3.8 

>>/home/morama/gas/pili/aligh/gi-21909636.pep (344 aa) 

initn: 98 initl: 45 opt: 96 Z~ score: 66.1 expect ( ) : 3.8 
Smith-Waterman score: 181; 25.3% identity in 312 aa overlap 

(298-556:44-344) 

270 280 290 300 310 320 

gi-50913506. TSPTKIGIAKKVNNGFN^ ' 

• • • ♦ • I - * » - - I - I . . . . 

** • • . j . . „ . . I"! • * * • 

gi-21909 63 6 . ATALGTAS LNQNVKAETAGV S ENAEIjIVKKTFDS YTDlNnWI^tPKADYTFKTVE- - — ADST A 
20 30 4Q 50 60 ' .70 

330 340 350 360 
gi-50913506 , KGNTYDNLDKKPDKGNGIT SKEDSKI VYT YQ I AFRKV DSVSK 

= 1*1 hh H l-IM = 1 llh I zz | i| :|h 

gi-21909 63 6 . SGKTKDGIiEIKPGIVNGI/TEQIISYTISrc^ 

80 90 .100 110 120 

... ; 370 380 390 4Q0 410 420 

gi-50913506 . TPM GAI FGV- YDTSNKL IDI VTTlSfKNGYAI STQVS SGKYKIKElrKAPKGY — SLNTETY 

I = h ||h: :|: : | h | ~: : = :| -: ::| | .: : |: | •: 
gi-21909636. KQ — GDY^GITYDTKKWTVT)VYV^ 

130 140 . 150 160 170 180 



gi-50913506. 



430 440 450 460 
EITANWVTATVKTSAN SKSTTYTSDK NKATDNSE-QVGW — : LKNGI 

= s I I : : : vlh: sh :h::: I -I III! 

gx-2 190 9 63 6 . lO/KKWSGNTGELQKEFDFTLTIi^ 

190 200 210 220 230 240 



470. 480 490 .500 510 
gi-50913506 . FYSIDSRPTGlSTOVKEAYIESTKMiT^ ETD- 

»l> hi I H::! II : 1-11 = 1 * :|| . 

gi-21909 63 6. SIQIiDraijPVGITYKVNEMEANK : IXJZKTTASh^GpGQ£K3^Q^^ 

2 : 50 260 \ 2!7& 280 : ' *' 290 • " ^f0 



gi~509l3S06 ? 



52Q ,530 : U Bm . $50 

, . ; - ; I P = :f |1 m i : >J ^ t ^ 11^ =111 I ^ M U | 

gi-2 19 0 9 63 6 - VTNKRDTQV1?-TGWG^ 

310 320 330 340 



gi-50913506. pep - 
/home/morama/gas/pili/align/gi-28810259.peri 

gi| 28810259 1 dbj |BAC63197.1 1 hypothetical protein [Streptococcus pyogenes SSI-l] 



SCORES Initl: 45 Initn: 98 Opt; 96 z-score: 66.0 E(): 3.8 
>>/home/morama/gas/pili/align/gi"-28810259 .pep (349 aa) 

initn: 98 initl: 45 opt: 96 Z-score: 66.0 expect(); 3.8 
Smith-Waterman score: 181; 25.3% identity in 312 aa overlap 

(298-556:49-349) 
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270 280 290 300 310 320 

gi-50913506 . NTKIGIAKETVlSntfGFN 

: gi -2 8 8 1 0 2 5 9 . ^TALGTASLNQIWKA ADSTA 

20 30 40 50 60 70 

330 340 350 . 360 
gi-50913506. KGNTYDNLDKKPDKGNGIT - SKEDSKI VYT YQ IAFRKV DSVSK 

: hl hh II I hi :| |||: | ':: | || :|h 

gi-28810259 . SGKTKIXSLEIKPGXWGiyrEQIISYTNTO^ ' 
SO 90 100 110 120 130 

370 380 390 400 410 420 

gi-50913506 . TPIjIGAIFGV— YIDTSMKJj IDI VTTNKNGYAI STQ VSSGKYKIKELKAPKGY — SUSJTETY 

I * h Ilh= sh • Ihl » H : ' = = l I h i = 

gi-28810259 „ KQ — GDVEGITYDTKKWTVDVYVGNK^ 

140 150 160 170 180 190 



460 

-NKATDNSE-QVGW- 



-liKNGI 



430 440 450 
gi -^50913506. EITANWVTATVKTSAN SKSTTYTSDK- 

85 ' I ; ^ = "11" :|: 

gi-28810259 . K^/KKJSTVSGOTGEIiQKEFDFTIiTIx^fEST^ 

200 . 210 220 230 240 250 



470 480 490 500 510 
gi-50913506. FYS IDSRPTGNDVKEAYI ESTKALTIX?TTFsks -NEGSGTVLL — - ETD < 

"h-IH. I II : I Hhl S :|j 

gx-28810259 . SIQLDKLWGITYKA71SrEayIEANK-- : — DGYKTTASIiKEGDGQSKMYQLDMEQKTDESADEIV 
260 . 270 280 290 300 

52.0 530- 540 550 

gi-50913506 . rPNTKLGELPSTGSlGTYLFKAIGSAAMIGAIGIYIVkRRKA 

. nooinoc ' : I : :: l 11=11 h I : ||:.- llhllHI 

gi-28810259 . VTNKRDTQ VP -TGVVGTIiAPFAVLS IVAXGGV- 1 YITKR^ 
310 320 330 340 



gi-50913506. pep 

/home/moraraa/gas /pi li /align /gas 15 . pep 
GAS15 GAS15 



SCORES 
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(283^535 2:222-4^0) 
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gi-50913506, GKMANITEDGSVM\£ENTKiGI 



gaslS.pep 
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240 
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310 320 330 340 350 " 360 

gi-50913506. AIVGEEGNPNKAEFFYSmP^ — V 
= 1 i : : | : h | : J' : | | | : : : : | s s ; | | . 

gaslb.pep SIFESEDKGDKYZSTKGYQNLLSGGLVPT KPPTPGDPPMPPNQPQ TTSVXilRKYAI 
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gi-50913506 . DSVSKTPLIGAI FGVY-DTSNKL- IDIVTTNKNGYAI STQVSSGKYKIKELKAPKGYSUST 

: I I III— hi- = -I ! I s"s I s I I : | h : | HI: 
gasl5 .pep GDYSKL-LEGATLQLTGDNVNSFQARVFSSjNDIGERI — ELSDGTY TLfTELtNS P AG YS I A 

310 320 330 340 350 360 

430 440 450 460 470 

gi-50913506. TE-TYEITANWTATV KTSAWSKSTTYTSDKNKATDNSEQVGWLKN GIFYSIDSR 

l*« h 1 = = I I : :| :: |: : | : =11 = = 

gas 15. pep EPITFK^/EAGK^TYTIIDGKQIENPIS^ 

370 380 390 400 410 420 

480 490 • 500 510 520 530 

gi-50913506. PTGISTOVKEAYIESTKAI/TTC^ 

: 5 I* I . |= h II s | I HI 

gasl5 . pep NGSSQWYCFNADLKSPPD SEDGGKTMT PDFTTGEVKYTHIAGRDLFKY 

430 440 450 460 470 

540 550 
gi-50913506. IGSAAMIGAIGIYIVKRRKA 

gas 15 . pep TWPRDTDPDTFLKHIKKVIEKGYREKGQAIEYSGLTETQLRAATQ 

480 490 500 510 520 530 

gi-50913506. pep * • 

/home/morama/gas /pili /align/gi-13 62142 8 . pep 

.gi|l3621428|gb|AAK33238.1| hypothetical protein [Streptococcus pyogenes] 

•' - - , ■ ' 

SCORES Initl: 41 Initn: 41 Opt: 87 z -score: 63.6 E() : 5.2 . 
»/home/morania/gas/pili/align/gi -13621428. pep (340 aa) - ' 

initn: 41 initl: . 41 opt: 87 Z-score: 63.6 expect(): 5.2 
Smith-Waterman score: 109; 22.6% identity in 345 aa overlap 

(256-556:17-340) 

; 230 240 250 260 270 280 

gi-50913506 . VNK3?\nrreBNMSEGI/F^^ 

; III ::|:::|: ::| | | :: 

gi-13621428. MKLKHLIiLTGi^ — WtiDI* 

10 20 30 40 

. ; 290. ; 300 310 : . 3-20. . .330. 340 './= . \ . 

gi-50913506. -I^SI^S:&S£1^ «*? 

s : : * I f s 5 s. ? s :l H HI 1 s * | ; j II | 1 1 s v. - j 
gr-13621428. WSH--^IP^ 

'• •' ' : ■ , . ' ; -5,d ; ./ •" ! 'V: '-eo^; ; ? ;:>^ : 0/'v:? ' .; : :■ ^IfeV *.y <^o; : ^:-; > / * : ■ ; 

gi-50913506. TSKEp-SKI — ~~VY^^@^«K^0V-^-- — : — ^SKTPLIGAI^ V ^ :: ' 

gi-13621428. ^AEFDFSEWFEKPQVYYYKVTEE^ 

- : -100 110 120 ' 130 " 140V* ^b^^- , ^ :( ^- : ^^ : ^ 

- * " 380 390 400 ' 410 ,420 Ado^' ^^f' ' ^ 

gi-50913506. GVYDTSNKIjIDIVTT— 

I s 1= |:: :| | :| : " | :|::: | :;: | 

gr-13 62142 8 . GYKEGSKWIQFKNSLDSTTLTVKKKVSGTGGDRSKDFNF — GLTLKANQYYKASEKVMI 
160 170 180 190 200 210 

440 450 460 470 . 480 490 

gi-5091350 6 . TVKTSANSKSTTYTSDKNKATDNSEQVGWLKNGIFYSIDSRPTGND — VKEAYIESTKAL 
II- ^ I :h Ihl = =■ = hi I I I :| I 
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gi -13621428 . E -KTTKGGQ APVQT EASIDQLYIIFTLKrxSES IKVTNLPVGVDYWTEDDYKSEKYT 

220 230 240 250 ' 260 

500 510 520 530 . 540 

gi-50913 506 . T DGTT FSKSNEGSG'rVLLETDIPJSTTKLGELPSTGSIGTYLFKAIGSAA 

I. Ih: 1=11 = -- |. I hi: : : |:| :| 

gi-13621428 . TNVEVSPQIXSAVKNIAGNSTEQETSTDK^^ 

270 280 290 300 310 320 

550 

gi-50913 506. MIGAIG IYIVKRRKA 

* Ih hlh: 8 | 

gi-13621428. VGGAL— YFVKKKNA 
330 340 

gi -50913 506. pep 

/home /moraraa / gas /pi 1 i /al ign/ gi - 1 9 2 2 4 13 5 . pep 

gi 1 19224135 | gb|AAL8640 6.1 |AF447492_3 Cpa [Streptococcus pyogenes] 

SCORES initl: 41 Initn: 41 Opt: 86 z-score: 61.0 E() : 7 
>>/home/morama/gas/pili/align/gi-192 24135 .pep (756 aa) 

initn: 41 initl: 41 opt: -86 Z-score: 61.0 expect () : 7 
Situ, th- Waterman score: 101; 19.6% identity in 306 aa overlap 

(243-535:193-462) 

.220 . 230 240 250 . 260 270 

g-i-50913506 . SLTFELPSYTKEAVI^TVYVSDISMS 

::::::(-::: :||:: |::|: 

Cfi -19224135 . PKNANGY^KIEPI^AIIiWQQAVWYYSDSSYGNIKTIiWASEL KDGKIDFEQVKL- 

170 180 190 200 210 

280 290 300 310 320 330 

gi-50913 506 . I AKEVIsIltf GFNLSFI YDSLES I S PNI S YKAVVNNKAI VGEEGNPN — KAEFFYSNNPTKGN 

•h K :: l I'll I I . 1 s I * Ih « h h 

„o;i-±9224135 . -MREAYS KLISDDLEETSKimkPQGSKXNIFVPQDKSV^^ 

220 230 240 250 260 270 

340 . 350 360 370 \ 380 

.01-50913506. TYD^^JDKKBDKGNGITSK^ - 

: I .s :|= I h I ,.t \i \: .\ ; \ z z :\ : 

: 20:0 290! - 3ij00 V : 3lSV ; ■ 

' •i^r.v" - : *f>W 4iQ ^zo 4$g.\;, &4*) , ; 

, ^A50^3^fc^- 

• - *: T- " \- ',: :C ft".- 1 -hi, I ;- 1» =M IN ' ^fc -V I ; - 

gl-19224135 ; /£QSNG^E^- 7 ELSN(3TCTM^ 

.•' ., .330; T;.:. 330 v. 3.40 - r • 

450 * 460 470 480 - 490 

gi-50913506- YTSDKNKATDNSEQVG WEiKNGIFYSXDSRJPTGlID^ * 

|: \\i zz\z : \ : | \\ ' :: . : . :| : 

gi-19224135. EVAEPYSVT^YSDMQDSISrYINPETFTP ADLHSP 

380 * 390 400 410 420 430 

500 - 510 520 . 530 540- 550 

gi-50913506 . SKSJ^SGTVLLETDIPNT^^ 

:|r:hlh * II = I h I x h ill 

gi-19224135. PES EDGGGT I — DPDISTMK — EVKYTHTAGSDLFKYALRPMTNPEDFLKHIKKVIEKG 

440 450 460 470 480 
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P C T" U 5 O 5 5 7 5 3 '9 ' ' » 1^ * ' 

gi -19224135 . Y^GDSOTGLTETQFHAATQLAIYYFTDSTDLKTLKTYNNGKGraGFESMDEKTLAVTK 
490 500 510 520 530 540 

gi-50913506. pep 

/home/morama/gas/pili/align/gi-50913505.pep 

Siw394]° 5,ref |YP -° 59477 - 1 ! C °"*^ ^-ion protein £ Streptococcus pyogenes M 

SCORES initl: 70 Initn: 149 Opt: 86 z-score: 60.1 E(): 7 8 
>yhorae/niorama/gas/pili/align/gi-50913505.pep (1036 aal 

^nitn: 149 initl: 70 opt: 86 Z-score: 60.1 expectO: 7 8 

^3 t -4?8:50^66r re: ^ ""^^ 469 «" 

10 20 30 40 50 60 

gx-50913506. NKHBTVKEKIBITAiaCLMIACL^^ . 

gi-50913505. YSQWVYHGTFDYSSYO^ESFNRGQIHy&YRGIVSVSDGIRM i 

480 490 500 510 520 

70 . 80 90 100 110 

gx-50913506. YKIGEGVYOTNGDSF1NFK YAEGVSLTETGPTSQEIT— TIANGINTGKIKPFSTEN 

gi-50913505 . ^RFWINPENKLsWqGSA^^ 

530 540 550 560 570 580 

120 . 130 140 150 160 

• gx-50913506, VSISNGTATYNARGASVYISLLTGAT DGRTYNPII.LAAS- YNGEGNIA/TK 

' I : : - I : : : | j | : 111 I . . . . | I | - 

gi-50913 505 . LLPPNTLTAU^GTireHA^^ 

590 600 610 620 630 



640 



170 180 190 200 210 

gi-50913506 . NIDS— KSMYE.YGQ--TSWI KSSLPSITKKVTGTIDDVMKKTTSLGSVl.SYSr,TFE 

« : I "I = I '■ I | : | ::: I : I • I • I - | - I - I - I 

gx-50913505 . NGSSlTORI^RSQEGSKl^DEFKARYPl^SIYSl^VSKDlTSrSDTAS 

550 660 670 680 690 700 

220 2 30 240 250 260 

. , -.v.-- , 710 -v Vwa* ■*■•'■.: 7^0: . 750 • ' '76 b ' " 

\ -. .'- > • /" "" ■.•...-■*'•'-'..•-• ••'.••2-7b'. 280 290 

gx-50913506. — : ----^-----^DGSyMVEtTOKIG^ : __ 

' ! -- ^ ••-■*-•..'...{ ;•.'>{ sr\-f j. • -:|: J: : : .' I - • -' I J » 

91-50913505, IMQKDQVQEAGK^IIDK^TO^^ 

- 770 780 790 '800 ; 810. 820 

300 • ' .31© 320 . 336 340 350 • 
gx-50913506 . SYKAVVlSn^nte^^ 

: I : : j : : : | | : : : . . j|. . j 1 .. . . . 1 1 • 

gi-50913505 . AXKKYKDNEGK»SEMGDSDT^^ 

830 840 850 860 870 880 

360 370 380 390 400 

gx-50913506 . IVYTYQIAFR^S-VSKTPI.IGAIFGVYDTSNKLI-DIVTTNKNGYAISTQVSSGK-YK 
II 1 = 1 Hh 11= I :-!:: : ||::|| j 
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PCT/USOS/27E39 

gi 50913505. QVKTVPITFTKVDADIOTQKKIAGVEFELRKKDKKIVWEKGTTGSNGQIjNFKYIjQKGKTYY 
890 900 910 920 930 940 



410 420 430 440 450 460 

gx 50913506. IKELI^PKGYSLNTETYEITANWVT^ 

gi-50913505 . LYETKAKI^YTLPENPWEVAVAmGDIKVKHPIEGEL^KDGSYMXKNYKIYQLesSGGR 
950 960 970 9flf> oon ' i r>r>n 



gi-50913506.pep 

/home/morama/gas /.pi li /align/gi -13 62 143 0 . pep 
,gi | 13621430 jgb| AAK33240.1| hypothetical protein [Streptococcus pyogenes] 

SCORES Initl: 43 Initn: 67 Opt: 67 z-score: 59.2 E(), 8 7 
>>/nome/morama/gas/pili/aligii/gi-i3 621430. pep (215 aa) 

inxtn: 67 initl: 43 opt: 67 Z-score: 59.2 expect <) : 8 7 

^33-5 J 22?6Ti4fr re: ^ 27 " 8% identity in 90 aa ^erlap 



410 420 430 440 450 460 

gr-50913506 . VSSGKYKIKELKAPKGYSIOTETYEITANWVTATVKTSANSKSTTYTSDKl^TDWSEQV 

gi-13 62143 0 . TASINIEVINQVDVAT^QSSDIDETFM^ 

30 40 50 60 70 80 

4 7° 480 490 500 510 520 

gi-50913506 . GWLlOKGIFYSIDSRPTGiroVKEAYIE 

: gi-13 621430. TFSEVGQWKIHQr.^SQYHY0E^E^Y^Y JrEQSGA-- lU^Lv^Hil 

90 100 110 120 130 140 

530. 540 550 

gi-50913506 . LPSTGSIGTYLFKAJGSAAMIGAIGIYXVKRRKA 

gi-13621430. TEKSELIFKQEYSEKTPEPHQPDTTEKEKPQKKI^GILPSTGEWSYVSAIXSIVLVATIT 
ISO 160 170 180 190 200 

gi^50913506.pep 

/home/morama/gas /pili/align/gi-19745303. pep 

|i jl9745303 | ref |NP_606439 . 1 j hypo^fci-cal .Istre^tpcoc^ pyogenes 

SGOHES ■ Initl:. 51 . Inltn: 10.6 Opt: 69 z-score: . 58 i 4 E(): 9.5 
.>>/home/morama/gas/pili/aligii/gi-19745303.pep . .(344 aa) 

„ inltn: 106 initl.: SI opt : ; 69 Z-score: 58 .4 expect.O : 9 5 

•^^"«^r?.!?° reS 129 ! 24 *° % identifc y in 308 aa overlap . 
- (298-556:44-344) .... 

270 280 290 .300 310 320 

gi-50913506 . WTKIGIAIDWNNGF1ILSF 

gi-19745303 . ATALGTASI^QNVKAETAGVTDGSTLVVKKTFPSYTro ADDNA 

20 30 .40 50 60 70 

330 340 350 260 370 

gi-50913506 . KGNTYDNLPKKPDKGNGI TSKEDSKIVYTYQI AFRKVDSVSKT — P 

IIH 1 = 11 I I =1= f:|| | :: | | | 
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gi-19 7 qm\v?T ***Hsaafc 

80 90 100 110 120 130 

. 380 390 400 410 420 

gi-50913506 . LIGAIFC^YOTSN^ 

gi-19745303. VNGNKAGIAYDSQQWTVIJ^ . 

140 150 160 170 180 

430 440 450. 460 470 

gi-50913S06\ ITANWVTATVKTSANSKSTTYTSOKNKA^ -YSIDSR— 

: ! ■ 5 II- 2 - I I I I- :::: |; J :; | II, . . 

gi-19745303.. VTIOC-VTC^.GEHQRSFSF^ . ... 

150 200 210 220 230 240 - 

. _ . 480 490 500 510 

gi-50913506. ~PTG — ^NDVKEMTIES^KALTpGTTFSKSNEG — SGTVLIJ5TD — -IBNT 

: l : l :'H tzz :| If x : III |> j f .• r 

gi-19745303 . fiOTi,qnT.^™^Jm,inv,^ \ ! 



. 250 .260 270 280 

» ■ 520 ' 530 540 550 

gi-50913506. KLGELPSTGSIGTYIiFKAIGSAAMIGAIGIYIVKHR^ 
: :: l II HI j: | : |j:: | || : | j r| | 
gi-19745303 . RDTQVP-TGWGTIoAPFAVLSIVAIGGV-IYITiaiKKA 
310 320 330 340 



! Distributed over 1 thr ead . 

I Start time: Wed Sep 15 18:45:54 2004 

! Completion time: Wed Sep. 15 18:46:02 20.Q4 

I CPU time used: 

I Database scan: 0:00:00.1 

I Post-scan processing: 0:00:01.9 
I Total CPU .time: 0:00:02.0 

3 Output File: gi-50913506 .£ asta 
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(Peptide) FASTA of-, gi-13 62143 (Kpep from: 1 to: 215 September 15, 2004 18:45 

gi 1 13621430 |gb|-AAK33240 .1 1 hypothetical protein [Streptococcus pyogenes] 

TO: * -pep Sequences : 56 Symbols: 22,803 Word Size: 2 

Scoring matrix: GenRunData:blosum50 .cmp 
Variable pamfac tor used 

Gap creation- penalty: 12 Gap extension penalty: 2 



Histogram Key: * 
Each-histogram symbol represents 1 search, set sequences- 
z -scores computed, from opt scores.. 
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Joining ttoesliold: 36V opt;, threshold: 24, opt. width: 16, reg ..-scaled 



.The best scores are: 

/home/morama/gas/pili/align/gi-13 621430 
I -^\^S^iA3O\^\M^3240r':i^ hypothet.l 
/hbme/mpra^/ga^/pili/aiign/gi-19745305 
! gi| 19745305 { ref |OT_60644i ;ii hyppth; . 
/home/morama/gas/pili/align/gi--2 88102 61 
! gi|28810261(dbj|BAC63199.l| hypo the. . 
/home/morama/gas/pili/align/gi-19224139 
I gi {19224139 | gb | AAL8 6410.1 1 AF447492_. , 
/home/moraina/gas/pili/a.lign/orf 82 .pep 
I TRANSLATE of: orf 82 .seg check: 4296. . 
/home/raorama/gas /pili /align/cji-21909 63 8 
! gi 1 21909638 |refjNP_663906.1 1 hypoth.. 
/home/morama/gas /pili/align/gi-197453Q3 
! gi 1 19745303 | ref |NP__606439 . 1 [ hypoth... 
/home/iuorama/gas/pili/align/gi-13 621428 
i gi|13621428|gbfAAK33238.1| hypothet. . 
/home/morama/gas /pili/align/gi-19224137 
! gi 1 19224137 | gb j AAI,86408 .1 [!AF447492_. . 
/home/morama/gas /pili /align/gi-50913 5 03 . 
! gi| 50913503 |re£|YP^059475.l| Fibiron. . , 
/home/morama/gas/pili /align/gi -1 92 2 413 4 « 
! gi J19224134 |gb|AAL86405 .1 } AF447492_. . . 
WEnd of List 



initl initn opt z-sc E (55) 



.pep 

- 1338 
.pep . 
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Begin 
. 163 
.pep 
. 164 
.pep 
. 121 
.pep 
. 58 
.pep 

88 

.pep 

73 

.pep 

73 



Begin: 1 End; 215 

1338 1338 233:9, 1.8e-G9 
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1 Endi: 193 
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6 End: 174 
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gi-13621430.pep ■ 

/home/morama/gas /pili/align/gi-13 621430 .pep 

gi|l3621430|gb|AAIC33240.i| hypothetical protein Js^reptocbccus ^g^nesj 

sepias [^i-J^^i-£H^k^ :: ^ 

>>/iKame/marair^ (2*li5 aa> ' 

initn: 1338; inifci: 1338 opt: 1338 Z-score: 233 .9 expect ( ) : i.8e-09 

SH^th-Watermah scbre: .1338; 100.0% identity in 215 aa overlap 
(1-215: 1-215). 



10 .20 30 40 50 60 

gi-13 621430 . . MKKSILKIIiAIGYLIiMSFCLLDS^ 

i„oi ^ 11 1 1 mi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 in i fiii ii i ii i in nin mi in ii ii nn i i i 

gx-13 62143 0 . MKKSILRILAIGYLrjyiSFChLDSVEAE^ 

10 20 30 40 50 60 



gi^±3621430. 



70 80 90 100 110 120* 

EALDKES PLPNS VTT S VKGNGKTSFEQLTFSEVGQ YHYKIHQLIX3KNS Q YHYDETVYEW 

a - n«u,n ill iiiUJilL'JiLU' 1 1 Ml J 1 1 lllll 111 I Mill II I Mill Ill 

gi-1362143 0 . EALDKESPLPNSVTTSVKGNGKTSFEQLTFSEVGQYIT^ 
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p C TV" U S CMS ,/ E! 7 33 9 90 " 100 no 120 

130 140 15 ° 160 170 180 

gx-13621430. "^TO*^ 

gi~13621430 . nUUUUiJ^ 

130 140 150 „ ieo EPHQPDTT^KPQKKRNGI 

190 200 210 

gi -13621430. . LPSTGEMVSWSAIXSIVLVATITIiysiYKKLKTSK ' 

■«i i^.^n JiiiiiL 1 1 ! 1 1 1 1 1 1 1 1 11 1 1 m 1 1 i 111 1 1 11 

gx-13 621430. LPSTGEWSYVSAI^rVLyATia?LYSIYKKI J KTSK 

190 200 310 """" . 

gi-13621430.pep 

/hOine/mor:an^/gas/pili /align/gi-1^745305 .pep 
323 



i J f 97453^.5 |xef J ^606441 . 1 1 hypothetical protein [Streptococcus pyogenes- MGAS.82 



SCORES initl: 163 Initn: 243 Opt, 273 z-score: 82.2 E<>- 0 5 
»/home/morania/gas/pili/align/gi-19745305.pep (195 aa) * 

.^xnxtn: 243 initl.: 163 opt-: 273 Z -score:' 82.2 expect <): 0.5 

^Sl3^-^ SCOi:e: 7 31 * 9% identit ^ in 213 overlap 

10 20 30 - 40 50 60 

gi-13621430 . MKJ£SILRIIjAIGYLLM^ 

. . Ml :::: ::| : : .: : | *{ : ; ' J : : - | I I ... - | - * 1 i . . 

gi-19745305 . MWanATCM^ . ^ sv ^ i 

10 20 30. 40 50 

70 80 90* 100 110 120 

gi-13 62143 0 . EfttE^PIOT 

gi-19745305 . ESIDAMBCDI-DEl^— — ikGSGld^ 

60 70 80 90 100 110 : 

130. 140. 150 160 170 180 

gx-13621430. .iyVI/j^ 

gi-19745305. VYvS^Ep-GO?^^^ p^pp : _ 

.120: 130 140 .150 1:60 

gx-19745305. IiPL^GEVKSIiliGlL 

170 180 190 

gi-13 62 1430. pep 
./home/moraiW 

gi|28810261Idbj|BAC63199.l| hypothetical protein [Streptococcus pyogenes SSI-ij 

SCORES initl: 164 Initn:.. 239 Opt: 268 z-score: 81.5 E() : 0 55 
»/home/morama/gas/pili/align/gi~28810261.pep (189 aa) 

initn: .239 initl: 164 opt: 268 Z-score: 81.5 expect()- 0 55 
Smith-Waterman score: 306; 30.6% identity in 206 aa overlap 
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gi-13621430. 
gi-28810261. 



10 20 30 40 50 60 

MKKS I LRI LAI G YLLMS FCLLDS VEAENLT AS INIEVXNQ VDVATNKQ S S DI DETFMFVX 
: = = : = =: I I : |: : : | | 1 : : | : : | ::: 

KLFSVVMILTMLAFNQTVLAK^ FSIAL 

10 20 .30 40 



gi-13 621430. 



70 80 90 100 110' 120 

KALDK^SPDPNSOTTSVKGNGKTSFEQLTF 

. 000 „ W : T : F = I I 111= 1JN |:?:| ::|::|:.| || :.: I : 

gx-28810261. ESIDAMKTIEE— — ITXAGSGKASFSPIiTFTTOGQYTyRVYQKPSQNKX>YQ ADTTVFDVL 
50 60 70 80 90 100 



130 140 150 160 . 170 180 

gi -13 621430. I^^Yl^QSGALETNLVSNXI^ETEKSELIFKQEYSEKTPEPHQPOT 

=14. 10 = hi ::::| : |: IN : U :: | |:|[; |: 
8 810261. VYVTYDED— GTLVAKVISRRAGDEEI& — — PKTP 

£io -* iao ; i3t> . " 140 : iso 

. 190 200 210 

gi-13621430 . LPSTGEMVS WSAI^IVDVATITDYSIYKKLKTSK 

II HI = I I -IN- :V| «" lllh 

gi-28810261. LPLAGEVKSLIX3ILSIVLI^LLVLLYV-KKLKSRL 
160 170 180 

gi-13621430. pep 

/home/m62:aina/gas/pili/aligii/gi--l9224139.pep 

gi 1 19224139 | gb | AAL86410. 1 1 AF447492__7 ixnJtnown [Streptococcus pyogenes] 

SCORES Initl: 164 Initn: 236 Opt? 265 z-score: 81.0 El); 0.57 
>>/home/moraina/gas/pili/a.lign/gi-19224i39.pep (189 aa) 

initn: 236 initl: 164 opt: 265 Z-score: 81.0 expect ( ) : 0.57 
Smith-Waterman score: 303; 30.6% identity in 206 aa overlap 

(8-213:2-187) 

10 20 30 40 50 60 

gi-13621430. MKKSILRIIiAIGYLLMSFCL^ 

■ . :::: ::| .: : :;| h = 1^ :| | | :: | :: | ::: 

gx-19224139 . Nn^SVVMLTMLAFNQar^^ FSIAL 

10 1 20 .30 40 



gi-13t2lvi304 
£x-19224139v 



120 



7°- ?? ioo iio 

-'f*£h' : 'A : .f- z :". ^Zim *W IN- il^ll :l - : = s ;p j|: t^i 

BSIDAl^TIE^ 

50 60 70 80 90 100 



130 



140 



150 



160 



170 



180 



gi-13 62143 0 . IY^Yl^QSGALETI^VSNKL^ 

HI' hh hi :::H : h III = II : | |:|h h 

gx-19224139 . WVO^El^OTLVAKVISItfmG^ PKTP^ 

110 120 . . l30 140 150 



190 200 210 

gi-13621430 . LPSTGEMVSYVSAMIVLVATITLY'SiYKKLKTSK 

II Hh I := hllh= «| = lllh: 

gi-19224139 . LPLAGEVKSLIX^ILSIVLLGLLVLLYV-KKLKSKL 
160 170 180 
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PCT/USOS/37239 ' 

gi-13621430.pep ' 

/home/morama/gas /pili/align/orf 82 .pep 

TRANSLATE of: orf82.seq check: 4296 from: 1 to - 672 
generated symbols 1 to: 224. 
GETSEQ from morama, September 13, 2004 17:09. 

SCORES Initlr 163 Initn: 235 Opt.- 264 z-score: 81.0 E() : 0 58 
>>/bpme/morama/gas/pili / falign/orf82.pep (224 aa) 

initn.: 235 initl: 163 opt: 264 Z-score: 81.0 expect <) :. O.S8= 

^Si3^30^J Sq ° re \ 3Q4 '" 30 ' 5% idfentifc y ^ 21?- aa overlap . 

ai-13 621430 10 20 30 

»^SII,RIl^GYLJ^FCl^DSVEAEkLTA 

Orf 82. pep ^OpKIFLI/F^ 

10 20 30 40 50 60 ' 

40 50 . 60 70 80 90 

gi-,13621430. SINIEVINQVDVATNKQSSDira^^ 

: ?l I I I " . | ::f::| :: .: -. | - I - I Mil III- 

orf 82 .pep QTSISVENVLERAGDSTP FSVALESIDAMKTI - DEIT- -IAGSGKASFSPLTFT 

70 80 90 100 110 

100 110 120 130 140 150 

g-x-13621430. EVG9^IHQl,I*3KNS^nmffi^^ 

II I I h : : I : : | : : | : | | | ; : I : : | I I - I : l, : I .---1-1-111-1 

orf 82 .pep TVGQyrXRVYQKPSQNKTDYQADTTVFDVLV^ 

120 13 ° 140 150 .160 . 170 

•160 170 . 180 190 200 21Q 

gi-13621430 . KQEYSEKTPEPHQPDTTEKEKPQKKRNGILPSTGEMVSYVSAL^ 

orf 82 .pep KPkRLVKPiPPRQP^l PKTP----iprlGE^L L GlislvL L GI,^W-iii 

180 190 . 200 210 220 

gi-13621430 . KTSK 

or f 82. pep KSRL . . 

/ • 

7^-1362^430 ipep ;.. . •• ;; . \\ .; • / ' •f\./f<:^, 

/^nie/^ ./ " ' • r ^ ; 

gil 21909638 1 ref lNi-663906.1 1 Hypothetical protein [Streptococcus pyogenes MGAS31 

SCORES Initl: 164 Initn: 239 Opt: 261 z-score: 80.5 " E{) ; 0.62 ) ' 

>>/home/morania/gas/pili/align/gi-21909638.pep (183 aa) 

initn: 239 initl; 164 opt: 261 Z-score: 80.5 expect (): 0 62 

^4-213 ^23^) SCO:re: ' . ?1 - 5% ^entity in 200 aa overlap 

10 20 30 40 50 60 
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. >>/horae/morama/gas/pili/align/gi-19745303.pep (344 aa) 
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TYPE 4 pilus motifs 

protein F2 like fibronect in-binding* protein 

Length: 1X61 
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LEGEND: 

Ml tot: total extract (Ml) 

Ml surf prot.: fraction enriched in 

surface proteins 

#: Purified recombinant proteins, 30 
ng 

I otr#: immune sera against # 
P tx-#: pre-immune sera 
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LEGENDA: 

Ml tot; total extract (Ml) 

Ml prot. Sup.: fraction enriched in 

surface proteins 

#: Purified recombinant proteins, 30 
ng 

I Or#: immune sera against # 
P ce-#: pre- immune sera 
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Ml tot: total extract (Ml) 

Ml prot Sup.: fraction enriched in 
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LEGEND A: 

Ml tot: total extract (Ml) 

Ml prot Sup.: fraction enriched in 

surface proteins 

#: Purified recombinant proteins, 30 
ng 

I cc-#: immune sera against # 
P ctr#z pre-immune sera 
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Figure 98 




M6 tot: total extract (M6) 
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LEGEND: 

M12 tot: total extract (M12) 

M12 surf prot: fraction enriched in 

surface proteins 

#: Purified recombinant proteins, 30 

I oc-#: immune sera against # 
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Figure 103 



LEGEND: 



I oc-#: immune serum anti-# 

P Or#z pre-immuue serum anti-# 
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Figure 105 
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Figure 106 
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Western blot on fraction enriched in surface proteins of M 12 (2728) 
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Note: 0102 corresponds to SpyM3_0102 in MGAS3 15 (M3). This protein is pretty much identical 
to the M12 19224139 -see also gePWB M12 (23-1 l-4b2a)"-, the M18 spyM18J)130 and the M5 
orf 82. Here the antiserum raised against 0102 recognizes high-weight molecular structures in M12 
(strain isolate 2728). This means that in Ml 2 three out of the five LPKTG proteins form high- 
molecular weight structures: . 
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Note: 0102 corresponds to SpyM3_0102 in MGAS315 (M3). This protein is pretty much identical 
to the M12 19224139 -see also gel"WB M12 (23-1 l-4b2bis)'S the Ml 8 spyM18__0130 and the M5 
orf 82. Here the antiserum raised against 0102 recognizes high-weight molecular structures in 
protein extracts from M12 (strain isolate 2728.) 
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Western blot on fraction enriched in surface proteins of M6 (2724) 
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Figure 112 




FIGURE 113 
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FIGURE 114 




FIGURE 115 




FIGURE 116 




FIGURE 118 
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FIGURE 120 
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FIGURE 121 
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FIGURE 122 . 
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FIGURE 123 



WO 2006/078318 



PC TV U SOS,"" E 7EI39 



) 

PCT/US2005/027239 




FIGURE 124 
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FIGURE 125 
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Figure 128 
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